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(54) Composition a usage cosmetique ou dermatologique contenant un polymere tribloc 



(57) La presente demande concerne une composi- 
tion cosmetique et/ou dermatologique comprenant au 
moins une phase aqueuse comportant au moins un po- 
lymere hydrosoluble ou hydrodispersible r de structure 
triblocs B-A-B oil A est un bloc polymerique hydrosolu- 
ble ionique et B un bloc polymerique hydrophobe, la 
quantite de bloc polymerique A etant egale ou superieu- 



re a 50 % du poids total du polymere triblocs. 

La composition a aussi pour objet I'utilisation de la- 
dite composition, notamment dans le domaine cosme- 
tique pour le soin, le nettoyage, la protection et/ou le 
maquillage de la peau, des fibres keratiniques et/ou des 
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Description 

[0001] La presente demande se rapporte a une composition cosmetique et/ou dermatologique comprenant au moins 
une phase aqueuse comportant au moins un polymere bloc, et a ses utilisations dans le domaine cosmetique ou 
dermatologique, notamment pour le soin, le nettoyage, la protection et/ou le maquillage des matieres keratiniques 
(peau, muqueuses, fibres keratiniques telles que cheveux et ells). 

[0002] Le plus souvent, les compositions cosmetiques, notamment celles destinees au soin ou au nettoyage de la 
peau humaine ou des cheveux, comprennent une phase aqueuse qui est g6lifiee, e'est-a-dire epaissie, a I'aide d'un 
ou de plusieurs agent(s) epaississant(s) ou gelifiants. II peut s'agir par exemple de lotions qui sont des solutions aqueu- 
ses ne contenant pas de phase huileuse, ou d'emulsions qui peuvent etre des emulsions directes huile-dans-eau (H/ 
E) comportant une phase grasse ou phase huileuse dispersee dans une phase continue aqueuse, ou des emulsions 
inverses eau-dans-huile (E/H) comportant une phase aqueuse dispersee dans une phase continue huileuse. On entend 
ici par* emulsions » aussi bien les dispersions bbtenues en absence de tehsioactifs emulsionnants que les emulsions 
obtenues en presence de tensioactifs emulsionnants. 

[0003] Les emulsions huile-dans-eau sont les plus demandees dans le domaine cosmetique du fait qu'elles apportent 
a ('application sur la peau, un toucher plus doux, moins gras, plus frais et plus leger que les systemes d'emulsions 
eau-dans-huile, grace a la presence d'eau dans la phase externe continue. 

[0004] La nature des composes utilises pour gelifier la phase aqueuse et leur teneur dans la composition sont choi- 
sies en fonction du type de texture desire, qui peut varier des lotions fluides aux emulsions plus ou moins epaisses 
pouvantconstituerdes laits ou des cremes. Les principaux agents epaississants ou gelifiants utilises dans le domaine 
cosmetique sont choisis parmi les composes suivants : 

les polymeres naturels tels que les gommes de xanthane et de guar ou encore les derives cellulosiques, les 
amidons et les alginates. Ces composes n'apportent pas des proprietes cosmetiques suffisamment bonnes pour 
etre utilises seuls comme agent epaississant ou gelifiant. Leur origine naturelle peut d'autre part induire des pro- 
blemes de reproductibilite entre les lots de matiere premiere, se traduisant par une variability du pouvoir gelifiant. 

les gelifiants polymeriques reticules tels que les Carbopols commercialises par la societe Goodrich, ou les poly- 
meres d'acide 2-acrylamido 2-methylpropane sulfonique reticules et au moins partiellement neutralises comme 
par exemple le produit commercialise sous la denomination Hostacerin AMPS par la societe Clariant. Ces agents 
gelifiants reticules necessitent de sulvre un protocole specifique de dispersion dans I'eau ou dans la phase hui- 
leuse, afin d'obtenir des niveaux de viscosite reproductibles. Differents agents gelifiants sont proposes afin de 
limiter ces problemes de dispersions, comme par exemple les carbopols ETD qui sont des carbopols particuliers 
dits « faciles a disperser» (ETD = « Easy To Disperse ») ou encore les gelifiants r6ticul6s disperses dans une 
huile ou un melange d'huiles, tel que le polyacrylamide commercialise par la societe Seppic sous la denomination 
Sepigei 305. Toutefois, la dispersion dans I'eau des Carbopols ETD necessite de suivre un protocole specifique 
de gonflement du polymere, tandis que les gelifiants fournis en dispersion dans une huile introduisent obligatoi- 
rement dans la composition une phase huileuse et des tensioactifs. 

[0005] Par ailleurs, les gelifiants cites ci-dessus ne possedent pas de proprietes amphiphiles susceptibles de stabi- 
liser les globules de la phase dispersee dans la phase continue d'une emulsion. On doit alors soit introduire des 
tensioactifs emulsionnants pour obtenir des emulsions stables soit n'introduire que de faibles teneurs en huile (en 
general inferieure a 1 0%) et concevoir des textures trfes geiifiees. Or, on recherche constamment a reduire la teneur 
en tensioactlf emulsionnant dans les emulsions afin d'ameiiorer leur innocuite vis a vis de la peau, des yeux et du cuir 
chevelu. Par ailleurs, on cherche a pouvoir avoir la plus grande liberte possible dans la formulation, e'est-a-dire pouvoir 
obtenir une composition qui soit stable, quelle que soit la quantlte d'huile introduce et quelle que soit la viscosite finale 
de la composition (g6lification plus ou moins grande). 

[0006] II existe des gelifiants amphiphiles reticules tels que les produits commercialises par la societe Goodrich sous 
la denomination Pemulen, qui permettent d'incorporer des fractions en huile plus importantes, mais ils sont utilises en 
general en presence d'autres gelifiants hydrophiles car leurs proprietes g6lifiantes et cosmetiques ne sont pas impor- 
tantes et/ou bonnes. 

[0007] II subsiste done le besoin de disposer d'un compose permettant de g6lif ier une phase aqueuse afin d'obtenir 
une large gamme de textures, et presentant de bonnes proprietes cosmetiques, qui soit facile a disperser dans I'eau 
et dont le pouvoir epaississant/geiifiant soit reproductible, et qui, par ailleurs, de maniere pref6ree, presente a la fois 
des proprietes gelifiantes et emulsionnanr.es. 

[0008] La demanderesse a decouvert de facon inattendue une nouvelle famille de polymeres blocs permettant d'at- 
teindre le but de I'invention. Ces polymeres blocs sont des polymeres hydrosolubles ou hydrodispersibles, de structure 
triblocs B-A-B, oil A est un bloc polymerique hydrosoluble ionique et B un bloc polym6rique hydrophobe ; ils presentent 
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des proprietes de gelification de phase aqueuse, a des concentrations en poids inferieures a 15 % en poids. Ces 
polymeres permettent d'obtenir une large gamme de textures ayant de bonnes proprietes cosmetiques. La solubilisa- 
tion ou dispersion de ces polymeres dans I'eau est facile et les proprietes de gelification obtenues sont reproductibles 
en fonction des differents lots. 

s [0009] Ces polymeres permettent egalement de preparer des compositions cosmetiques ou dermatologiques com- 
ponent une phase aqueuse dont le pH peut varier dans une large gamme et dont la viscosite reste stable dans le 
temps a temperature ambiante ou a des temperatures plus elevees. lis permettent en outre de realiser des produits 
homogenes, non-coulants, non-filants, doux et glissants a ('application et stables a la conservation. 
[0010] La presente invention conceme une composition cosmetique et/ou dermatologique, caracterisee en ce qu'elle 

10 comprend au moins une phase aqueuse comportant au moins un polymere hydrosoluble ou hydrodispersible, de struc- 
ture triblocs B-A-B ou A est un bloc polymerique hydrosoluble ionique et B est un bloc polymerique hydrophobe, et ou 
la quantite de bloc polymerique A est egale ou superieure a 50 % du poids total du polymere triblocs. 
[0011] La proportion d'au moins 50 % de bloc polymerique A permet d'obtenir de bonnes proprietes de gelification 
du polymere. 

15 [0012] En outre, selon un mode prefere de realisation de I'invention, les polymeres triblocs utilises selon I'invention 
comme gelifiants ont un bloc polymerique hydrosoluble ionique A qui est totalement hydrosoluble, c'est-a-dire qui est 
completement exempt de monomere hydrophobe, et des blocs polymeriques hydrophobes B qui sont totalement hy- 
drophobes, c'est-a-dire qui sont completement exempts de monomere hydrophile. 

[0013] Les polymeres triblocs preferes B-A-B, comportant un bloc polymerique ionique A totalement hydrosoluble 
20 et des blocs polymeriques B totalement hydrophobes presentent I'avantage d'etre faciles a synthetiser et de donner 
une aussi bonne gelification que les autres pour des concentrations moindres. 

[0014] Ainsi, la composition selon I'invention comprend de maniere preferee au moins une phase aqueuse compor- 
tant au moins un polymere hydrosoluble ou hydrodispersible, de structure triblocs B-A-B ou A est un bloc polymerique 
ionique totalement hydrosoluble et B est un bloc polymerique totalement hydrophobe, et ou la quantite de bloc poly- 
ps merique A est egale ou superieure a 50 % du poids total du polymere triblocs. 

[0015] Les polymeres triblocs utilises selon I'invention et notamment les polymeres preferes comportant un bloc 
polymerique ionique A totalement hydrosoluble et deux blocs polymeriques B totalement hydrophobes, permettent 
d'obtenir la gelification satisfaisante des phases aqueuses des compositions pour application topique, notamment 
cosmetiques ou dermatologiques. 
30 [0016] L'invention a aussi pourobjet I'utilisation d'au moins un polymere hydrosoluble ou hydrodispersible, de struc- 
ture triblocs B-A-B, oil A est un bloc polymerique hydrosoluble ionique et B un bloc polymerique hydrophobe, et ou la 
quantite de bloc polymerique A est egale ou superieure a 50 % du poids total du polymere triblocs, pour gelifier et/ou 
epaissir une composition cosmetique et/ou dermatologique comprenant au moins une phase aqueuse. 
[0017] De maniere preferee, I'invention a aussi pour objet I'utilisation d'au moins un polymere hydrosoluble ou hy- 
35 drodispersible, de structure triblocs B-A-B, ou A est un bloc polymerique ionique totalement hydrosoluble et B un bloc 
polymerique totalement hydrophobe, et ou la quantite de bloc polymerique A est egale ou superieure a 50 % du poids 
total du polymere triblocs, pour la gelification d'une composition cosmetique ou dermatologique comprenant au moins 
une phase aqueuse. 

[0018] Comme decrit ci-dessus, les polymeres triblocs utilises selon I'invention permettent d'obtenir une bonne ge- 
40 lification des phases aqueuses. Par ailleurs, ce pouvoir gelifiant presente I'avantage d'etre peu modifie en presence 
de tensioactifs, que ceux-ci soient non ioniques ou ioniques (anioniques ou cationiques) et que cesoient des tensioac- 
tifs emulsionnants ou des tensioactifs detergents (ou tensioactifs moussants). Quand la quantite de tensioactif est 
elevee (superieur a 1 %), le pouvoir gelifiant subsiste meme s'il peut §tre diminue. 

[0019] Par ailleurs, la demanderesse a trouve de maniere inattendue que les polymeres de I'invention de structure 
45 triblocs B-A-B, ou A est un bloc polymerique hydrosoluble ionique et B un bloc polymerique hydrophobe, la quantite 
de bloc polymerique A etant egale ou superieure a 50 % du poids total du polymere triblocs, avaient des proprietes 
emulsionnantes et pouvaient egalement Stre utilises pour la preparation d'emulsion sans tensioactif emulsionnant ou 
contenant de faibles teneurs en tensioactif emulsionnant (de 0 a environ 1% en poids par rapport au poids total de la 
composition et de preference moins de 0,5 % en poids), notamment d'emulsions H/E. On entend dans la presente 
so demande par « tensioactif emulsionnant » les tensioactifs monomeres ayant des proprietes emulsionnantes. 

[0020] Aussi, I'invention a encore pour objet une composition cosmetique et/ou dermatologique sous forme d'emul- 
sion huile-dans-eau comportant une phase huileuse dispersee dans une phase aqueuse, caracterisee en ce qu'elle 
comprend de 0 a environ 1 % en poids de tensioactif emulsionnant, par rapport au poids total de la composition, et 
qu'elle estconforme a la composition definie ci-dessus comprenant un polymere hydrosoluble ou hydrodispersible, de 
55 structure triblocs B-A-B, ou A est un bloc polymerique hydrosoluble ionique et B un bloc polymerique hydrophobe, et 
ou la quantite de bloc polymerique A est egale ou superieure a 50 % du poids total du polymere triblocs,. L'emulsion 
ainsi obtenue est consideree comme une emulsion exempte de tensioactif emulsionnant. 

[0021 ] Par ailleurs, la demanderesse a trouve egalement de maniere inattendue qu'il se produisait une synergie de 
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gelification quand on utilisait un polymere hydrosoluble ou hydrodispersible, de structure triblocs B-A-B ou A est un 
bloc polymerique hydrosoluble ionique et B un bloc polymerique hydrophobe, la quantite de bloc polymerique A etant 
egale ou superieure a 50 % du poids total du polymere triblocs, avec un polymere hydrosoluble ou hydrodispersible 
diblocs neutre A'-B dans lequel A' est un bloc polymerique hydrosoluble neutre et B un bloc polymerique hydrophobe. 
[0022] Aussi, I'invention a encore pour objet une composition cosmetique et/ou dermatologique, caracterisee en ce 
qu'elle comprend au moins une phase aqueuse comportant au moins un polymere hydrosoluble ou hydrodispersible, 
de structure triblocs B-A-B, ou A est un bloc polymerique hydrosoluble ionique et B un bloc polymerique hydrophobe, 
et ou la quantite de bloc polymerique A est egale ou superieure a 50 % du poids total du polymere triblocs, et au moins 
un polymere hydrosoluble ou hydrodispersible diblocs neutre A'-B dans lequel A' est un bloc polymerique hydrosoluble 
neutre et B un bloc polymerique hydrophobe. 

[0023] Par « hydrosoluble ou hydrodispersible », on entend dans la presente demande, des polymeres qui, introduits 
dans une phase aqueuse a 25°C, a une concentration en poids egale a 1%, permettent I'obtention d'une solution 
macroscopiquement homogene et transparente, c'est a dire ayant une valeur de transmittance maximum de la lumiere, 
a une longueur d'onde egale a 500 nm, a travers un echantillon de 1 cm d'epaisseur, d'au moins 70%, de preference 
d'au moins 80%. 

[0024] Par « bloc polymerique » , on entend dans la presente demande un polymere (homopolymere ou copolymere) 
dont la masse molaire est superieure a 400 g/mole, et de preference superieure a 800 g/mole. 
[0025] Par « bloc hydrophobe » , on entend dans la presente demande, un polymere (homopolymere ou copolymere) 
qui, introduit dans un solvant hydrocarbone a 25°C, a une concentration en poids egale a 1 %, permet I'obtention d'une 
solution macroscopiquement homogene et transparente, c'est a dire ayant une valeur de transmittance maximum de 
la lumiere, a une longueur d'onde egale a 500 nm, a travers un echantillon de 1 cm d'epaisseur, cfau moins 70%, de 
preference d'au moins 80%. Le solvant hydrocarbone utilise ici a u ne constante dielectrique mesuree a 25°C, Inferieure 
a 50 ; ce solvant peut etre notamment choisl parmi les alcanes tels que le cyclohexane (constante dielectrique : 2,02) ; 
les solvants aromatiques tels que I'ethylbenzene (constante dielectrique : 2,4) ; les cetones telles que la cyclohexanone 
(constante dielectrique : 18,3) ; les ethers tels que le diethylether (constante dielectrlque = 4,4) ; les aksools tels que 
le cyclohexanol (constante dielectrique: 1 5,0) ; les solvants chlores hydrocarbones tels que le dichloromethane (cons- 
tante dielectrique: 9,08) ; les amides telles que la dimethylformamide ; et les esters tels que I'acetate d'ethyle (constante 
dielectrique : 6,02). 

[0026] Les compositions de I'invention etant destinees a une application topique contiennent un milieu physiologi- 
quement acceptable, c'est-a-dire un milieu compatible avec toutes les matieres keratiniques telles que la peau, les 
ongles, les muqueuses et les cheveux ou toute autre zone cutanee du corps. 

[0027] Dans les polymeres hydrosolubles ou hydrodispersibles de structure triblocs B-A-B, utilises dans la compo- 
sition de I'invention, le bloc hydrosoluble ionique A est obtenu a partir d'un ou plusieurs monomeres hydrosolubles 
(la), ou leurs sets, comme par exemple : 

- I'acide (meth)acrylique, 
I'acide styrene sulfonique, 

- I'acide vinylsulfonique et I'acide (meth)allylsulfonique, 
I'acide vinyl phosphonique, 

- I'acide maleique, 

- I'acide itaconique, 

- I'acide crotonique, 

le chlorure de dimethyldiallyl ammonium, 
le chlorure de methylvinylimidazolium, 

- les carboxybetaines ou sulfobetaines ethyleniques, obtenues par exemple par quatemisation de monomeres com- 
portant une insaturationethyleniqueet comportant une fonction amine, par des selsde sodium d'acidecarboxylique 
a halogene mobile (ex : chloroacetate) ou par des sulfones cycliques (ex : propane sulfone), 

- les monomeres vinyliques hydrosolubles de formule (I) sulvante : 



H 2 C=CR 
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- R est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 

- X est choisi parmi : 



les oxydes d'alkyle de type — OR., ou R 1 est un radical hydrocarbone, lineaire ou ramifie, sature ou insa- 
5 ture, ayant de 1 a 6 atomes de carbone, substitue par au moins un groupement carboxylate (C0 2 -) et/ou 

sulfonique (-S0 3 -) et/ou sulfate (-SO4) et/ou phosphate (-P0 4 H 2 -) et/ou ammonium quaternaire 
(-N + R 2 R 3 R4), les radicaux R 2 , R 3 et R 4 etant, independamment I'un de I'autre, un radical hydrocarbone, 
lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous reserve que la somme des 
atomes de carbone de R-f + R 2 + R 3 + R + ne depasse pas 6. En outre, le radical R t peut etre eventuellement 
10 substitue par un atome d'halogene (iode, brome, chlore, fluor) ; un groupement hydroxy (-OH) ; acide 

carboxylique (-COOH) ; ether (-0-); amine primaire (-NH 2 ) ; amine secondaire (-NHR 5 ) ; amine tertiaire 
(-NRgRg), les radicaux R 5 et R 6 etant, independamment I'un de I'autre, un radical hydrocarbone, lineaire 
ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous reserve que la somme des atomes 
de carbone de R 1 + R 5 + Rg ne depasse pas 6. 
15 Comme monomeres vinyliques comportant des groupes ester (X^OR^, on peut citer par exemple le 

methacrylate de dimethylaminoethyl quatemise (MADAME). 

- les groupements -NH 2 , -NHR 7 et -NR 7 R 8 dans lesquels R 7 et R B sont, independamment I'un de I'autre, 
un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous 

20 reserve que le nombre total d'atomes de carbone de R 7 + R 8 ne depasse pas 6, lesdits radicaux R 7 et/ 

ou R 8 etant substitues par au moins un groupement carboxylate (C0 2 ) et/ou sulfonique (-S0 3 ") et/ou 
sulfate (-S0 4 -) et/ou phosphate (-P0 4 H 2 ) et/ou amine quaternaire (-N+RgR^R,,), les radicaux Fig, R 10 
et R 1t etant, independamment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou in- 
sature ayant 1 a 6 atomes de carbone, sous reserve que la somme des atomes de carbone de R 7 + R 8 

25 + Rg + R 10 + R u ne depasse pas 6. En outre, les radicaux R 7 et/ou R 8 peuvent eventuellement etre 

substitues par un atome d'halogene (iode, brome, chlore, fluor) ; un groupement hydroxy (-OH) ; acide 
carboxylique (COOH), ether (-0-); amine primaire (-NH 2 ) ; amine secondaire (-NHR 5 ) ; amine tertiaire 
(-NR 5 Rg) ou R 5 et Rg ont les significations indiquees ci-dessus, sous reserve que la somme des atomes 
de carbone de R 7 + R 8 + R 5 + Rg ne depasse pas 6. 

30 Comme monomeres vinyliques comportant des groupes amide, on peut citer par exemple I'acide 

2-acrylamido-2-methylpropanesulfonique(AMPS),lechlorurede(m§th)acrylamidopropyltrimethylammo- 
nium (APTAC et MAPTAC) ; 

- les substituants R et X etant tels que le monomere de formule (I) soit hydrosoluble ; 

35 

et les melanges de ces monomeres (la). 

[0028] A c6te des monomeres hydrosolubles (la) indiques ci-dessus ettoujours presents, le bloc hydrosoluble ionique 
A des polymeres de I'invention peut eventuellement Stre obtenu a partir d'un ou plusieurs monomeres choisis parmi 
40 les monomeres hydrophobes (lb), les monomeres hydrosolubles neutres (Ic) et leurs melanges. Les monomeres hy- 
drophobes eventuellement presents doivent etre en une quantite suffisamment faible pour que le bloc A soit hydroso- 
luble. 

[0029] On peut citer par exemple comme monomeres hydrophobes (lb) utilisables dans le bloc hydrosoluble ionique 
A: 



le styrene et ses derives tel que le 4-butylstyrene, I'alpha methylstyrene et le vinyltoluene, 
I'acetate de vinyle de formule CH 2 =CH-OCOCH 3 ; 

les vinylethers de formule CH 2 =CHOR 12 dans laquelle R 12 est un radical hydrocarbone, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 6 atomes de carbone ; 
I'acrylonitrile ; 
la caprolactone ; 

le chlorure de vinyle et le chlorure de vinylidene ; 

les monomeres silicones insatures, tels que le methacryloxypropyl-tris(trimethylsiloxy)silane et les methacrylami- 
des silicones, 

les monomeres vinyliques hydrophobes de formule (II) suivante : 
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H 2 C— CR 13 



(ID 



R 13 estchoisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 
X, est choisi parmi : 

les oxydes d'alkyle de type — OR u ou R 14 est un radical hydrocarbone, lineaire ou ramifie, sature ou 
insature, ayant de 1 a 6 atomes de carbone. On peut citer par exemple comme monomeres de ce type, 
le methacrylate de methyle, le methacrylate d'ethyle, le (meth)acrylate de n-butyle, le (meth)acrylate de 
tertio-butyle, I'acrylate de cyclohexyle, I'acrylate d'isobornyle et I'acrylate d'ethyle 2-hexyle. 

- les groupements -NH 2 , -NHR 15 et — NR 15 R 1B dans lesquels R 15 et R 16 sont independamment I'un de 
I'autre des radicaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes de 
carbone, sous reserve que le nombre total d'atomes de carbone de R 15 + R 16 ne depasse pas 6. 

R 13 et X, etant tels que le monomere de formule (II) sort hydrophobe. 



[0030] Comme monomeres hydrosolubles neutres (Ic), on peut citer par exemple : 
le (meth)acrylamide, 

la N-vinylacetamide et la N-methyl N-vinylacetamide, 
la N-vinylformamide et la N-methyl N-vinylformamide, 
'anhydride maleique, 



les N-vinyllactames comportant un groupe alkyle cyclique ayant de 4 a 9 atomes de carbone, tels que la N 

pyrrolidone, la N-butyrolactame et la N-vinylcaprolactame, 

I'alcool vinylique de formule CH 2 =CHOH, 

les monomeres vinyliques hydrosolubles de formule (III) suivante : 



H^CR,, (Hi) 

*2 



R 17 est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 
X 2 est choisi parmi : 

- les oxydes d'alkyle de type — OR 18 ou R 18 est un radical hydrocarbone, lineaire ou ramifie, sature ou 
insature, ayant de 1 a 6 atomes de carbone, eventuellement substitue par un atome cfhalogene (iode, 
brome, chlore, fluor) ; un groupement acide carboxylique (-COOH), hydroxy (-OH) ; ether (-0-) ; amine 
primaire (-NH 2 ) ; amine secondaire (-NHR 19 ), tertiaire (-NR^Rao), les radicaux R 19 et R^, etant, indepen- 
damment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes 
de carbone, sous reserve que la somme des atomes de carbone de R 18 + R 19 + R 20 ne depasse pas 6. 
On peut citer par exemple comme monomeres de formule (III) oil X 2 est un radical — OR 18 , le (meth) 
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acrylate de glycidyle, le methacrylate d'hydroxyethyle, et les (meth)acrylates Methylene glycol, de diethy- 
leneglycol ou de polyalkyleneglycol. 



10 



5 



les groupements -NH 2 , -NHR 21 et — NR 21 R22 dans lesquels R 21 et R^ sont independamment I'un de 
I'autre des radicaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes de 
carbone, sous reserve que le nombre total d'atomes de carbone de R 21 + R 22 ne depasse pas 6, lesdits 
radicaux R 2 i et R 22 etant eventuellement substitues par un atome d'halogene (iode, brome, chlore, fluor) ; 
un groupement hydroxy (-OH) ; acide carboxylique (C0 2 H) ; ether (-0-); amine primaire (-NH 2 ) amine 
secondare (-NHR^) ; ou amine tertiaire (-NR 23 R24), les radicaux R^ et Rj 4 etant, independamment I'un 
de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, 
sous reserve que la somme des atomes de carbone de R 21 + R^ + R^ + R 24 ne depasse pas 6. On peut 
citer par exemple comme monomeres de ce type, le dimethylamino-ethylmethacrylamide et la N,N-dime- 
thylacrylamide. 



is 



- les substituants R 17 et X 2 etant tels que le monomere de formule (III) soit hydrosoluble. 



- les melanges de ces monomeres (Ic) . 



[0031] Outre les monomeres hydrosolubles indiques ci-dessus, le bloc hydrosoluble ionique A peut egalement etre 

20 un polymere hydrosoluble ionique tel que par exemple la polyethylene imine. 

[0032] Le bloc hydrosoluble ionique A est totalement ou partiellement neutralise. On entend par « partiellement 
neutralise » une neutralisation d'au moins 20 % en mole. Le taux de neutralisation est de preference d'au moins 30 % 
et mieux de 40 a 1 00 % en mole. Le bloc hydrosoluble ionique A peut etre neutralise par une base minerale ou orga- 
nique. Cette base peut etre choisie, par exemple, parmi les sels de sodium, ammonium, lithium, calcium, magnesium, 

25 ammonium substitue par 1 a 4 groupes alkyle portant de 1 a 15 atomes de carbone, ou encore parmi les bases orga- 
niques comme la mono-, la di-, et la triethanolamine, I'aminoethylpropanediol, la N-methyl-glucamine, et les acides 
amines basiques, tels que I'arginine et la lysine, et leurs melanges. 

[0033] Le bloc hydrophobe B est obtenu a partir (fun ou plusleurs monomeres hydrophobes (Id), tels que par 
exemple : 

30 

- le styrene et ses derives tel que le 4-butylstyrene, I'alpha methylstyrene et le vinyltoluene, 

- I'acetate de vinyle de formule CH^CH-OCOCHa, 

- les vinylethers de formule CH 2 =CHOR25 dans laquelle R 25 est un radical hydrocarbons, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 22 atomes de carbone, 

35 - I'acrylonitrile, 

le chlorure de vinyle et le chlorure de vinylidene, 

- la caprolactone, 

- les alcenes tels que I'ethylene, le propylene, le butylene et le butadiene, 

les monomeres silicones insatures tels que le methaerytoxypropyl-tris(trimethylsiloxy)silane et les methacrylami- 
40 des silicones, ainsi que les derives silicones conduisant apres polymerisation a des polymeres silicones, tels que 
le polydimethylsiloxane. 

- les monomeres vinyliques hydrophobes de formule (IV) suivante : 



45 




(IV) 



dans laquelle : 



55 



- R^ est choisi parmi H, -CH 3 , -C 2 H S ou -C 3 H 7 ; 

- X 3 est choisi parmi : 



- les oxydes d'alkyle de type — OR 27 ou R^ est un radical hydrocarbone, lineaire ou ramifie, sature ou 
insature, ayant de 1 a 22 atomes de carbone, eventuellement substitue par un atome d'halogene (iode, 
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brome, chlore, fluor) ; un groupement carboxylate (-C0 2 "), sulfonique (-S0 3 ), sulfate (-SO4), phosphate 
(-P0 4 H 2 -), hydroxy (-OH), acide carboxylique (-COOH), ether (-0-), amine primaire (-NH 2 ), amine secon- 
dare (-NHR 28 ), tertiaire (-NRggRag) ou quaternaire (-N+R 28 R 29 R 30 ), les radicaux R 28 , R^ et R 30 etant, 
independamment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 
a 22 atomes de carbone, sous reserve que la somme des atomes de carbone de R^ + R^ R 29 + R 30 
ne depasse pas 22 ;ou bien R 27 estun radical perfluoroalkyle, comportant de preference del a18atomes 
de carbone. 

Comme monomeres vinyliques hydrophobes comportant des groupements oxydes d'alkyle de type 
— OR2 7 , on peut citerpar exemple le methacrylate de methyle, le methacrylate d'ethyle, le (meth)acrylate 
de n-butyle, le (meth)acrylate de tertio-butyle, I'acrylate de cyclohexyle, I'acrylate d'isobomyle et I'acrylate 
d'ethyle 2-hexyle. Comme monomere de formule (I V) avec un radical perfluoroalkyle constituant le groupe 
R 27 , on peut citer par exemple I'acrylate d'ethyle perfluorooctyle et le (meth)acrylate de trifluoromethyle ; 

- les groupements -NH 3 , -NHR 31 et — NR 31 R 32 dans lesquels les radicaux R 31 et R^ sont, independam- 
ment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 22 atomes 
de carbone, sous reserve que le nombre total d'atomes de carbone de R 31 + R^ ne depasse pas 22, 
lesdits radicaux R 31 et R 32 etant eventuellement substitues par un atome d'halogene (iode, brome, chlore, 
fluor) ; un groupement hydroxy (-OH), ether (-O-), carboxylate (-C0 2 -), sulfonique (-SO3-), sulfate (-S0 4 -), 
phosphate (-P0 4 H 2 "), acide carboxylique (-COOH), amine primaire (-NH 2 ), amine secondare (-NHR 2B ), 
tertiaire (-NR^R^), ou quaternaire (-N + R 28 R 2 9R3o) ou R 28 , R 28 et R^ ont les memes significations que 
celles indiquees ci-dessus, sous reserve que la somme des atomes de carbone de R 31 + R^* R 28 + R 29 
R 30 ne depasse pas 22. R 31 et Rgj independamment I'un de I'autre peuvent egalement etre un radical 
perfluoroalkyle, comportant de preference de 1 a 18 atomes de carbone. 

- les substituants R^ et X 3 etant tels que le monomere de formule (IV) soit hydrophobe ; 

- ou des melanges de ces monomeres (Id). 

[0034] A c6te des monomeres hydrophobes (Id) indiques ci-dessus et toujours presents, le bloc hydrophobe B des 
polymeres de I'invention peut eventuellement etre obtenu a partir d'un ou plusieurs monomeres hydrosolubles ioniques 
ou neutres (le), les dits monomeres hydrosolubles etant presents en une quantitesuffisammentfaible pour que lebloc 
B soit hydrophobe. 

[0035] Comme monomeres hydrosolubles (le), on peut citer par exemple les composes suivants ou leurs sels : 

I'acide (meth)acrylique ; 
I'acide styrene sulfonique ; 

I'acide vinylsulfonique et I'acide (meth)allylsulfonique ; 

- I'acide vinyl phosphonique ; 

- I'anhydride maleique ; 

- I'acide maleique; 

- I'acide itaconique ; 

- I'acide crotonique ; 

- le chlorure de dimethyldiallyl ammonium ; 

- le chlorure de methylvinylimidazolium ; 

- le (meth)acrylamide ; 

la N-vinylacetamide et la N-methyl N-vinylacetamide ; 
la N-vinylformamide et la N-methyl N-vinylformamide ; 

- les N-vinyllactames comportant un groupe alkyle cyclique ayant de 4 a 9 atomes de carbone, tels que la N-vinyl- 
pyrrolidone, la N-butyrolactame et la N-vinylcaprolactame, 

I'alcool vinylique de formule CH 2 =CHOH ; 

- la 2-vinylpyridine et la 4-vinylpyridine ; 

- les monomeres vinyliques hydrosolubles de formule (V) suivante : 
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io oo 

x 4 



dans laquelle : 

- R 33 est choisi parmi H , -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 
X 4 est choisi parmi : 

- les oxydes d'alkyle de type — OR^ oil R M est un radical hydrocarbone, lineaire ou ramifie, sature ou 
insature, ayant de 1 a 6 atomes de carbone, eventuellement substitue par un atome d'halogene (iode, 
brome, chlore, fluor); un groupement carboxylate (-COC-), acide carboxylique (-COOH), sulfonique 
(-S0 3 -), sulfate (-S0 4 -), phosphate (-P0 4 H 2 -), hydroxy (-OH), ether (-0-), amine primaire (-NH 2 ), amine 
secondaire (-NHR 3S ), amine tertiaire (-NR^R^) ou un ammonium quatemaire (-N+RagRagR^) les radi- 
caux Raj, R3e et R 37 etant, independamment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, 
sature ou insature ayant 1 a 6 atomes de carbone, sous reserve que la somme des atomes de carbone 
de R M + R 35 + R 36 + Rs7 ne depasse pas 6. 

Comme monomeres vinyliques comportant des groupes ester (X 4 =OR34), on peut citer par exemple 
le methacrylate de dimethylaminoethyl quaternise (MADAME), le (meth)acrylate de glycidyle, le metha- 
crylate d'hydroxyethyle, et les (meth)acrylates rfethylene glycol, de diethyleneglycol ou de polyalkylene- 
glycol. 

- les groupements -NH 2 , -NHR38 et -NR^R^ dans lesquels les radicaux R 38 et R 39 sont, independamment 
I'un de I'autre, des radicaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes 
de carbone, sous reserve que le nombre total d'atomes de carbone de R 3B + R 39 ne depasse pas 6, lesdits 
radicaux R^ et/ou R 39 etant eventuellement substitues par un atome d'halogene (iode, brome, chlore, 
fluor); un groupement carboxylate (-COO), sulfonique (-S0 3 ); sulfate (-SCy) ; phosphate (-P0 4 H 2 ) ; 
hydroxy (-OH); acide carboxylique (-COOH), ether (-0-); amine primaire (-NH 2 ) ; amine secondaire 
(-NHR35), tertiaire (-NR^R^) ou un ammonium quatemaire (-N + R 35 R 3B R 37 ) ou R 35 , R 36 et R 37 ont la 
meme signification qu'indiquee ci-dessus, sous reserve que la somme des atomes de carbone de Rgg + 
R 39 + R 35 + R 36 + R 37 ne depasse pas 6. 

Comme monomeres vinyliques hydrosolubles de formule (V) comportant des groupes amide, on peut 
citer par exemple I'acide 2-acrylamido-2-methyrpropane sulfonique (AMPS), le chlorure de (meth)acryla- 
midopropyltrimethylammonium (APTAC et MAPTAC) et la N,N dimethylacrylamide. 

- les substituants R 33 et X 4 etant tels que le monomere de formule (V) sort hydrosoluble. 

- et les melanges des monomeres (le). 

[0036] Dans le polymere triblocs B-A-B, les deux blocs B peuvent etre identiques ou differents. 
[0037] Les polymeres triblocs utilises dans la composition de I'invention ont une masse molaire allant de 1 000 g/ 
mole a 500 000 g/mole, de preference de 2 000 g/mole a 300 000 g/moie. Le bloc hydrosoluble ionique A a une masse 
molaire allant de 600 g/mole a 300 000 g/mole, de preference de 1 200 g/mole a 1 80 000 g/mole. Le bloc hydrophobe 
B a une masse molaire allant de 400 g/mole a 200 000 g/mole, de preference de 800 g/mole a 120 000 g/mole. 
[0038] Pour avoir un polymere hydrosoluble, la proportion du bloc hydrophile ionique A dans le polymere de I'inven- 
tion est egale ou superieure a 50 % en poids, et elle est de preference superieure a 60 % en poids par rapport au 
poids total du polymere triblocs (bloc A + blocs B). 

[0039] Selon un mode prefere de realisation de i'invention, si le polymere bloc utilise dans la composition de I'inven- 
tion contient un noyau aromatique, ce noyau n'est present que dans un seul bloc (A ou B) mais jamais simultanement 
dans les blocs A et B. 

[0040] Selon un mode particulier de realisation de I'invention, le polymere tribloc comporte, comme bloc A, du po- 
lyacrylate de sodium et, comme bloc B, du polystyrene. II peut s'agir plus specialement du Polystyrene (2500 g/mole) 
- Polyacrylate de sodium (29800 g/mole) - Polystyrene (2500 g/mole). 

[0041] Les polymeres blocs de I'invention peuvent etre prepares par les precedes de synthese classiquement utilises 
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pour obtenir des polymeres blocs. On peut citer par exemple comme procede de preparation, les polymerisations de 
type anionique ou cationique, et la polymerisation radicalaire controlee (voir "New Method of Polymer Synthesis", 
Blackie Academic & Professional, Londres, 1 995, volume 2, page 1 , ou Trends Polym. Sci. 4, page 1 83 (1 996) de C. 
J. Hawker), qui peut etre mise en oeuvre suivant differents precedes comme par exemple la voie partransfert d'atomes 

5 (Atom Transfert Radical Polymerization ou ATRP) (voir JACS, 117, page 5614 (1995), de Matyjasezwski et al.), la 
methode des radicaux tels que les nitroxydes (Georges et al., Macromolecules, 1 993, 26, 2987) ou encore la voie par 
transfert de chaTne reversible avec addition-fragmentation (Radical Addition-Fragmentation chain Transfert) telle que 
le procede MADIX (Macromolecular Design via the Interchange of Xanthate) (Charmot D., Corpart P., Adam H., Zard 
S.Z., Biadatti T, Bouhadir G., Macromol. Symp., 2000, 1 50, 23). Les polymeres triblocs utilises dans la composition 

10 de I'invention peuvent etre obtenus par ces precedes de synthese. On peut aussi utiliser ces precedes pour obtenir 
un seul des deux types de blocs du polymere de I'invention, I'autre bloc etant introduit dans le polymere final par 
I'intermediaire de I'amorceur utilise ou bien par reaction de couplage entre les blocs A et B. 
[0042] La quantite de polymere(s) triblocs dans la composition de I'invention peut varier selon le type de composition 
que Ton veut obtenir et le degre de gelification souhaitee. Elle peut aller par exemple de 0,01 a 20 % en poids, de 

15 preference de 0,05 a 15 % en poids et mieux de 0,1 a 10 % en poids par rapport au poids total de la composition. 
[0043] Comme indique plus haut, on observe une synergie quand les polymeres triblocs B-A-B sont utilises avec 
des polymeres diblocs A'-B comprenant un bloc polymerique hydrosoluble neutre A et un bloc potymenque hydrophobe 
B. Ainsi, les polymeres de I'invention peuvent etre utilises comme agents gelifiants, soit seuls (un ou plusieurs poly- 
meres triblocs B-A-B) soit en association avec un ou plusieurs polymeres hydrosolubles ou hydrodispersibles, de 

20 structure diblocs A'-B ou A' est un bloc polymerique hydrosoluble neutre et B un bloc polymerique hydrophobe tel que 
d6fini ci-dessus pour le copolymere triblocs. La quantite du polymere triblocs ionique B-A-B dans le melange de poly- 
meres triblocs ionique B-A-B et de polymeres diblocs neutres A'-B est superieure a 1 0 % en poids et de preference 
superieure a 20 % en poids par rapport a la quantite totale de polymeres triblocs et diblocs, ce qui signifie que sur 1 00 
% de melange, il doit y avoir au moins 1 0 % de polymere(s) triblocs. 

25 [0044] Dans les polymeres hydrosolubles ou hydrodispersibles neutres A'-B, le bloc polymerique hydrophobe B a 
la meme definition que celle donnee precedemment pour les polymeres triblocs. 

[0045] Le bloc hydrosoluble neutre A' peut etre un polymere (homopolymere ou copolymere) polyoxyalkylene et 
notamment polyoxyethylene ou polyoxypropyl6ne, comme par exemple le poly-oxyde d'ethylene (POE), le poly-oxyde 
de propylene (POP), les copolymeres d'oxyde d'ethylene (OE), d'oxyde de propylene (OP) et leurs melanges. 
30 [0046] Le bloc hydrosoluble neutre A' peut egalement etre obtenu a partir d'un ou plusieurs monomeres hydrosolu- 
bles (If) et leurs melanges, comme par exemple : 

le (meth)acrylamide, 

la N-vinylacetamide et la N-methyl N-vinylacetamide, 
35 - la N-vinylformamide et la N-methyl N-vinylformamide, 

- les N-vinyllactames comportant un groupe alkyle cyclique ayant de 4 a 9 atomes de carbone, tels que la N-vinyl- 
pyrrolidone, la N-butyrolactame et la N-vinylcaprolactame, 

- I'alcool vinylique de formule CH^CHOH, 

- I'anhydride maleique, 
40 - la vinylamine, 

- les monomeres vinyliques hydrosolubles de formule (VI) suivante : 




(VI) 



50 



dans laquelle : 



R40 est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 
X 5 est choisi parmi : 



55 



les oxydes d'alkyle de type — OR 41 ou R 41 est un radical hydrocarbone, lineaire ou ramifie, sature ou 
insaturS, ayant de 1 a 6 atomes de carbone, eventuellement substitue par un atome d'halogene (iode, 
brome, chlore, fluor); un groupement hydroxy (-OH) ; acide carboxylique (-COOH), ether (-0-); amine 
primaire (-NH 2 ) ; amine secondare (-NHR^) : ou amine tertiaire (-NR^R^), les radicaux R^ et R^ ftant, 
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independamment Tun de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 
a 6 atomes de carbone, sous reserve que la somme des atomes de carbone de R 41 + R^ + ne 
depasse pas 6. 

Comme monomeres vinyliques hydrosolubles de formule (VI) comportant des groupes esters, on peut 
citer par exemple le (meth)acrylate de glycidyle, le methacrylate d'hydroxyethyle, et les (meth)acrylates 
d'ethylene glycol, de diethyleneglycol ou de polyalkyleneglycol. 

les groupements -NH 2 , -NHR44 et -N R44R45 dans lesquels R44 et sont independamment I'un de I'autre 
des radlcaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes de carbone, 
sous reserve que le nombre total d'atomes de carbone de R44 + R 45 ne depasse pas 6, lesdlts radicaux 
R44 et R^ etant eventuellement substitues par un atome d'halogene (iode, brome, chlore, fluor) ; un grou- 
pement acide carboxylique (-COOH) ; hydroxy (-OH) ; ether (-0-); amine primaire (-NH 2 ) ; amine secon- 
dare (-NHR4g), ou amine tertiaire (-NR^R^), les radicaux R^ et R 47 etant, independamment I'un de 
I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, 
sous reserve que la somme des atomes de carbone de R^ + R^ + R,^ et R 47 ne depasse pas 6. 

Comme monomeres vinyliques hydrosolubles de formule (VI) comportant des groupes amides, on 
peut citer par exemple la N,N dimethylacrylamide. 

- les substituants R 40 et X 5 etant tels que le monomere de formules (VI) soit hydrosoluble ; 

- et les melanges de ces monomeres (If). 

[0047] A c6te des monomeres (If), le bloc hydrosoluble neutre A' peut eventuellement egalement etre obtenu a partir 
des monomeres hydrophobes (Ig), les dits monomeres hydrophobes etant presents en une quantite suffisamment 
faible par rapport aux monomeres (If) pour que le bloc A' soit soluble dans I'eau. 
[0048] Comme monomeres hydrophobes (Ig), on peut citer par exemple : 

- le styrene et ses derives tel que la 4-butylstyrene, I'alpha methylstyrene et le vinyltoluene, 

- I'acetate de vinyle de formule CH 2 =CH-OCOCH 3 ; 

- les vinylethers de formule CH 2 =CHOR 48 dans laquelle R^ est un radical hydrocarbone, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 6 atomes de carbone ; 

• I'acrylonltrile, 
la caprolactone, 

- le chlorure de vinyle et le chlorure de vinylidene, 

- les monomeres silicones insatures, tels que le methacryloxypropyl-tris(trimethylsiloxy)silane et les methacrylami- 
des silicones, 

- les monomeres vinyliques hydrophobes de formule (VII) suivante : 



dans laquelle : 

- R^ est choisi parmi H, -CH 3 , -C 2 H 5 ou -cy-ly ; 

- X6 est choisi parmi : 

- les oxydes d'alkyle de type — ORgg ou R^ est un radical hydrocarbone, lineaire ou ramifie, sature ou 
insature, ayant de 1 a 6 atomes de carbone. Comme monomeres vinyliques hydrophobes de formule (VII) 
comportant des groupes esters, on peut citer par exemple le methacrylate de methyle, le methacrylate 
d'ethyle, le (meth)acrylate de n^butyle, le (meth)acrylate de tertio-butyle, I'acrylate de cyclohexyle et 
I'acrylate d'isobornyle et I'acrylate d'ethyle 2-hexyle ; 

- les groupements -NH 2 , -NHRj, et — NR^R^ dans lesquels R 51 et R^ sont independamment I'un de 
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I'autre des radicaux hydrocarbons, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes de 
carbone, sous reserve que le nombre total d'atomes de carbone de R s1 + ne depasse pas 6 ; 

- les substituants R 49 et Xg etant tels que le monomere de formule (VII) soft hydrophobe ; 

5 

- et les melanges de ces monomeres (Ig). 

[0049] Les copolymers dlblocs neutres A'-B ont une masse molaire allant de 1 000 g/mole et 500 000 g/mole, de 
preference de 2 000 g/mole a 300 000 g/mole. Le bloc hydrosoluble neutre A' a une masse molaire allant de 500 g/ 
10 mole a 250 000 g/mole, de preference de 1 000 g/mole a 1 50 000 g/mole. Le bloc hydrophobe B a une masse molaire 
allant de 500 g/mole a 250 000 g/mole, de preference de 1 000 g/mole a 1 50 000 g/mole. 

[0050] La quantite du bloc hydrophile neutre A' dans le copolymere diblocs A'-B est superieure a 50 % du poids total 

du polymere diblocs, et de preference superieure a. 60 % du poids total du polymere diblocs. 

[0051 ] Les compositions cosmetiques ou dermatologiques de I'invention peuvent presenter un pH variant dans une 

is large gamme, et pouvant aller par exemple de 2 a 1 0, de preference de 3 a 8 et mieux de 4 a 7. 

[0052] La phase aqueuse des compositions selon I'invention comprend au moins de I'eau. Les compositions de 
I'invention peuvent contenir en plus de I'eau, au moins une phase huileuse et/ou un ou plusieurs solvents organiques, 
hydrophiles, lipophiles et/ou amphiphiles, physiologiquement acceptables, c'est-a-dlre bien toleres et donnant un tou- 
cher cosmetiquement acceptable. 

20 [0053] Les solvants organiques peuvent representer de 5 a 50 % du poids total de la composition. Les solvants 
organiques peuvent etre choisis dans le groupe constitue par les solvants organiques hydrophiles, les solvants orga- 
niques lipophiles, les solvants amphiphiles, ou leurs melanges. La quantite d'eau va de preference de 10 a 99,99 % 
en poids par rapport au poids total de la composition. 

[0054] Parmi les solvants organiques, on peut citer par exemple les mono-alcools inferieurs lineaires ou ramifies 
25 ayant de 1 a 8 atomes de carbone, comme I'ethanot, le propanol, le butanol, I'isopropanol, I'isobutanol ; les polyols 
tels que le propylene glycol, I'lsoprene glycol, le butylene glycol , le glycerol, le sorbitol ; les mono- ou di-alkyle isosorbide 
dont les groupements alkyle ont de 1 a 5 atomes de carbone comme le dimethyl isosorbide ; les polyethylene glycols 
notamment ceux ayant de 6 a 80 oxydes d'ethylene ; les ethers d'ethytene glycol comme le diethylene glycol mono- 
methyl ou mono-ethyl ether ; les ethers de propylene glycol comme le dipropylene glycol methyl ether ; les esters et 
30 ethers de polyol, tels que les esters de polypropylene glycol (PPG) et plus specialement les esters de polypropylene 
glycol (PPG) et d'acide gras, les ethers de PPG et d'alcool gras comme le PPG-23 oleyl ether et le PPG-36 oleate ; 
les esters d'acide gras et d'alkyle, tels que I'adipate de diisopropyle, I'adipate de dioctyle, les benzoates d'alkyle ; et 
leurs melanges. 

[0055] La composition de I'invention peut comprendre au moins une phase grasse dite aussi phase huileuse. La 
35 phase grasse ou phase huileuse peut representer de 0 a 50 % en poids par rapport au poids total de la composition. 
Dans une emulsion, la phase huileuse represente de preference de 0,1 a 50 % en poids et mieux de 0,5 a 30 % en 
poids par rapport au poids total de la composition. 

[0056] La phase grasse ou phase huileuse contient habituellement au moins une huile. Comme huiles utilisables 
dans la composition de I'invention, on peut citer par exemple : 

40 

- les huiles hydrocarbonees d'origine animaie, telles que le perhydrosqualene ; 

- les huiles hydrocarbonees d'origine vegetale, telles que les triglycerides liquides d'acides gras component de 4 a 
10 atomes de carbone comme les triglycerides des acides heptanolque ou octanoique ou encore, par exemple 
les huiles de tournesol, de mai's, de soja, de courge, de pepins de raisin, de sesame, de noisette, d'abricot, de 

45 macadamia, d'arara, de tournesol, de ricin, d'avocat, les triglycerides des acides capryiique/caprique comme ceux 
vendus par la societe Stearineries Dubois ou ceux vendus sous les denominations Miglyol 810, 812 et 818 par la 
societe Dynamit Nobel, I'huile de jojoba, I'huile de beurre de karite ; 

- les esters et les ethers de synthese, notamment d'acides gras, comme les huiles de formules R a COOR b et RaOR* 5 
dans laquelle R a represente le reste d'un acide gras comportant de 8 a 29 atomes de carbone, et R b represente 

50 une chame hydrocarbonee, ramifiee ou non, contenant de 3 a 30 atomes de carbone, comme par exemple I'huile 

de Purcellin, I'isononanoate d'isononyle, le myristate d'isopropyle, le palmitate d'ethyl-2-hexyle, le stearate d'octyl- 
2-dodecyle, Terucate d'octyl-2-dodecyle, I'isostearate d'isostearyle ; les esters hydroxyles comme I'isostearyl lac- 
tate, I'octylhydroxystearate, I'hydroxystearate d'octyldodecyle, le diisostearyl-malate, le citrate de triisocetyle, les 
heptanoates, octanoates, decanoates d'alcools gras ; les esters de polyol, comme le dioctanoate de propylene 

55 glycol, le diheptanoate de neopentylglycol et le diisononanoate de diethyleneglycol ; et les esters du pentaerythritol 
comme le tetraisostearate de pentaerythrityle ; 

- les hydrocarbures lineaires ou ramifies, d'origine minerale ou synthetique, tels que les huiles de paraffine, volatiles 
ou non, et leurs derives, la vaseline, les polydecenes, le polyisobutene hydrogene tel que I'huile de parleam ; 
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les alcools gras ayant de 8 a 26 atomes de carbone, comme I'alcool cetylique, I'alcool stearylique et leur melange 
(alcool cetylstearylique), I'octyldodecanol, le 2-butyloctanol, le 2-hexyldecanol, le 2-undecylpentadecanol, I'alcool 
oleique ou I'alcool linoleique ; 

- les alcools gras alcoxyles et notamment ethoxyles tels que l'oleth-1 2, le ceteareth-1 2 et le ceteareth-20 ; 

5 - les huiles fluorees partiellement hydrocarbonees et/ou siliconees comme celles decrites dans le document JP-A- 
2-29591 2. Comme huiles fluorees, on peut citer aussi le perfluoromethylcyclopentane et le perfluoro-1 ,3 dimethyl- 
cyclohexane, vendus sous les denominations de "FLUTEC PC1®" et "FLUTEC PC3®" par la Societe BNFL Fluo- 
rochemicals; le perfluoro-1 ,2-dimethylcyclobutane; les perfluoroalcanes tels que le dodecafluoropentane et le te- 
tradecafluorohexane, vendus sous les denominations de "PF 5050®" et "PF 5060®" par la Societe 3M, ou encore 

10 ie bromoperfluorooctyle vendu sous la denomination "FORALKYL®" par la Societe Atochem ; le nonafluorome- 

thoxybutane vendu sous la denomination "MSX 4518®" par la Societe 3M et le nonafluoroethoxyisobutane ; les 
derives de perfluoromorpholine, tels que la 4-trifluoromethyl perfluoromorpholine vendue sous la denomination 
"PF 5052®' par la Societe 3M ; 

- les huiles de silicone comme les polymethylsiloxanes (PDMS) volatiles ou non a chaTne siliconee lineaire ou cy- 
15 clique, liquides ou pateux a temperature ambiante, notamment les cyclopolydimethylsiloxanes (cyclomethicones) 

telles que lacyclohexasiloxane ; les polydimethylsiloxanes comportant des groupements alkyle, alcoxy ou phenyle, 
pendant ou en bout de chaTne siliconee, groupements ayant de 2 a 24 atomes de carbone ; les silicones phenylees 
comme les phenyltrimethicones, les phenyldimethicones, les phenyltrimethylsiloxydiphenylsiloxanes, les diphenyl- 
dimethicones, les diphenylmethytdiphenyl trisiloxanes, les 2-phenylethyttrimethyl-siloxysilicates, et les 
20 polymethylphenylsiloxanes ; 
leurs melanges. 

[0057] On entend par « huile hydrocarbonee » dans la liste des huiles citees ci-dessus, toute hulle comportant ma- 
joritairement des atomes de carbone et d'hydrogene, et eventuellement des groupements ester, ether, fluore, acide 

2s carboxylique et/ou alcool. 

[0058] Les autres corps gras pouvant etre presents dans la phase huileuse sont par exemple les acides gras com- 
portant de 8 a 30 atomes de carbone, comme I'acide stearique, I'acide laurique, I'acide palmitique et I'acide oleique ; 
les cires comme la lanoline, la cire d'abeille, la cire de Carnauba ou de Candellila, les cires de paraffine, de lignite ou 
les cires microcristallines, la ceresine ou I'ozokerlte, les cires synthetiques comme les cires de polyethylene, les cires 

so de Fischer-Tropsch ; les gommes telles que les gommes de silicone (dimethiconol) ; les resines de silicone telles que 
la trifluoromethyl-C1-4-alkyldimethicone et la trifluoropropyldimethicone ; et les elastomeres de silicone comme les 
produits commercialises sous les denominations « KSG » par ia societe Shin-Etsu, sous les d6nominations « Trefil », 
« BY29 » ou « EPSX » par la societe Dow Corning ou sous les denominations « Gransil » par la societe Grant Indus- 
tries. 

35 [0059] Ces corps gras peuvent etre choisis de maniere variee par I'homme du metier afin de preparer une composition 
ayant les proprietes, par exemple de consistance ou de texture, souhaitees. 

[0060] La composition de I'invention peut comprendre une phase aqueuse seule, ou une phase aqueuse et une 
phase grasse (emulsion E/H ou H/E) ou plusieurs phases aqueuses et une phase grasse (emulsion E/H/E) ou une 
phase aqueuse et plusieurs phases grasses (H/E/H). Elle peut ainsi constituer une solution, un gel, une emulsion 
to (simple ou multiple). 

[0061] Quand la composition est une emulsion, elle peut ne pas contenir de tensioactif emulsionnant mais elle peut 
aussi contenir au moins un tensioactif emulsionnant. Les tensioactif emulsionnants sont choisis de maniere appropriee 
suivant I'emulsion a obtenir (E/H ou H/E). 

[0062] Pour les emulsions H/E, on peut utiliser par exemple comme tensioactif emulsionnant, un tensioactif emul- 
45 sionnant non ionique, comme les esters et ethers d'oses tels que le stearate de sucrose, le cocoate de sucrose, et le 
melange de stearate de sorbitan et de cocoate de sucrose commercialise par la societe ICI sous la denomination 
d'Arlatone 2121®; les esters de polyol, notamment de glycerol ou de sorbitol, tels que le stearate de glyceryle, le 
stearate de polyglyceryl-2, le stearate de sorbitan ; les ethers de glycerol ; ies ethers oxyethylenes et/ou oxypropylenes 
tels que I'ether oxyethylene, oxypropylene de I'alcool laurique a 25 groupes oxyethylenes et 25 groupes oxypropylenes 
so (nom CTFA « PPG-25 laureth-25 ») et I'ether oxyethylene du melange d'alcools gras en C1 2-C1 5 comportant 7 groupes 
oxyethylenes (nom CTFA « C12-C15 Pareth-7 ») ; les polymeres Methylene glycol, tels que le PEG-100, et leurs me- 
langes. 

[0063] Pour les emulsions E/H, on peut citer par exemple comme tensioactif emulsionnant, les esters gras de polyol, 
notamment de glycerol ou de sorbitol, et notamment les esters isosteariques, oleiques et ricinoleiques de polyol, tels 
55 que le melange de petrolatum, d'oleate de polyglyceryl-3, d'isostearate de glyceryle, I'huile de ricin hydrogenee et 
tfozokerite, vendu sous la denomination PROTEGIN W® par la societe Goldschmidt, I'isostearate de sorbitan, le dii- 
sostearate de polyglyceryle, le sesqui-isostearate de polyglyceryle-2 ; les esters et ethers d'oses tels que le « Methyl 
glucose dioleate» ; les esters gras tels que le lanolate de magnesium ; les dimethicone copolyols et alkyi-dimethicone 
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copolyols tels que le Laurylmethicone copolyol vendu sous la denomination DOW CORNING 5200 FORMULATION 
AID par la societe Dow Corning et le Cetyl dimethicone copolyol vendu sous la denomination ABIL EM 90® par la 
societe Goldschmidt, et leurs melanges. 

[0064] Les tensioactifs emulsionnants peuvent etre introduits tels quels ou sous forme de melange avec d'autres 
5 tensioactifs emulsionnants et/ou avec d'autres composes tels que des alcools gras ou des huiles. 

[0065] On peut aussi utilisercomme emulsionnants, des polymeres amphiphiles tels que les copolymeres acryliques 
modifies comme par exemple les produits commercialises sous les denominations Pemulen par la societe Goodrich ; 
les copolymeres d'acide 2-acrylamido-2-methylpropane sulfonlque a chatne hydrophobe, tels que decrits dans le do- 
cument EP-A-1 069 142 incorpore id pour reference ; les polyolefines a terminaison succinique eventuellement este- 
10 rifiee ou amidifiee, comme les composes decrits dans les documents US-A-4,234,435, US-A-4,708,753, US-A- 
5,129,972, US-A-4,931,110, GB-A-2,1 56,799 et US-A-4,919,179 incorpores ici pour reference. Comme polyolefines 
a terminaison succinique, on peut citer notamment les polyisobutylenes a terminaison succinique modifiee, tels que 
les produits commercialises sous les denominations L2724 et L2721 par la societe Lubrizol. 
[0066] La quantite de tensioactif emulsionnant peut aller de 0 a 1 % dans les emulsions dites exemptes de tensioactif 
'5 emulsionnant. Dans les autres emulsions, la quantite d'emulsionnant(s) (tensioactif emulsionnant et/ou polymere am- 
phiphile) peut alter de 0,01 a 1 0 % du poids total de la composition, et de preference de 0,1 a 5 % du poids total de la 
composition. 

[0067] De facon connue, toutes les compositions de I'inventlon peuvent contenir des adjuvants habituels dans les 
domaines cosmetique et dermatologique, d'autres gelifiants et/ou epaississants classiques hydrophiles ou lipophiles ; 
20 des tensioactifs moussants ; des polymeres ; des agents hydratants ; des emollients ; des actifs hydrophiles ou 
lipophiles ; des agents anti-radicaux libres ; des sequestrants ; des antioxydants ; des conservateurs ; des agents al- 
canisants ou acidifiants ; des parfums ; des pigments ; des charges ; des agents f ilmogenes ; des matieres colorantes, 
et leurs melanges. Les quantites de ces differents adjuvants sont celles classiquement utilisees dans les domaines 
consideres. 

25 

Gelifiants 

[0068] Comme gelifiants, on peut citer par exemple les polymeres hydrophiles tels que les polymeres carboxyviny- 
liques comme les carbomers ; les polymeres d'acide 2-acrylamido-2-methylpropane sulfonique solubles ou dispersi- 
30 bles en phase aqueuse comme le polymere commercialise sous la denomination « Hostacerin AMPS » par la societe 
Clariant ; les polymeres neutres synthetiques comme le polyvinylpyrrolidone (PVP), I'acetate de polyvinyle (PVA) ; les 
polysaccharides comme les gommes de guar, de xanthane et les derives de cellulose comme par exemple fhydroxye- 
thylcellulose; les derives silicones hydrosolubles ou hydrodispersibles comme les silicones acryliques et les silicones 
cationiques. On peut aussi utiliser des gelifiants lipophiles, tels que les argiles modifies ou les polysaccharides modifies. 

35 

Actifs 

[0069] Comme actifs utilisables dans la composition de I'invention, on peut citer par exemple les agents hydratants 
et par exemple les hydrolysats de proteines et les polyols tels que la glycerine, les glycols comme les polyethylene 

40 glycols, et les derives de sucre ; les extraits naturels ; les anti-inflammatoires ; les oligomeres procyannidoliques ; les 
vitamines comme la vitamine A (retinol), la vitamine C (acide ascorbique), la vitamine E (tocopherol), la vitamine B5 
(panthenol), la vitamine B3 (niacinamide), les derives de ces vitamines (notamment esters) et leurs melanges ; Puree ; 
la cafeine ; les depigmentants tels que I'acide kojique, I'hydroquinone et I'acide cafeique ; I'acide salicylique et ses 
derives ; les alpha-hydroxyacides tels que I'acide lactique et I'acide glycolique et leurs derives ; les retinoi'des tels que 

45 les carotenoides et les derives de vitamine A ; les filtres solaires ; ('hydrocortisone ; la melatonine ; les extraits d'algues, 
de champignons, de vegetaux, de levures, de bacteries ; les enzymes ; la DHEA et ses derives et metabolites ; les 
actifs anti-bacteriens comme le 2,4,4'-trichloro-2'-hydroxy diphenyl ether (ou triclosan), le 3,4,4'-trichlorocarbanilide 
(ou triclocarban) et les acides indiques ci-dessus et notamment I'acide salicylique et ses derives ; les agents matif iants 
comme les fibres ; les agents tenseurs ; et leurs melanges. 

50 

Tensioactifs moussants 



[0070] Comme tensioactifs moussants, on peut citer les tensioactifs moussants non ioniques, anioniques, ampho- 
teres et zwitterioniques et leurs melanges. 
55 [0071] Les tensioactifs moussants non ioniques peuvent etre choisis par exemple parmi les alky) polyglucosides 
(APG), les esters de maltose, les alcools gras polyglyceroles, les derives de glucamine comme l'ethyl-2 hexyl oxy- 
carbonyl n-methyl glucamine, et leurs melanges. Comme alkylpolyglucosides, on peut citer plus particulierement le 
decylglucoside (Alkyl-C9/C1 1 -polyglucoside (1 .4)) comme le produit commercialise sous la denomination MYDOL 1 0 
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® par la society Kao Chemicals, le produit commercialise sous la denomination PLANTAREN 2000 UP ® par la societe 
Henkel, et le produit commercialise sous la denomination ORAM IX NS 1 0 ® par la societe Seppic ; le caprylyl/capryl 
glucoside comme le produit commercialism sous la denomination ORAMIX CG 1 1 0 ® par la Societe Seppic ; le lauryl- 
glucosidecomme les produits commercialises sousles denominations PLANTAREN 1200 N®et PLANTACARE 1200 
5 ® par la societe Henkel ; et le coco-glucoside comme le produit commercialise sous la denomination PLANTACARE 
81 B/UP ® par la societe Henkel. 

[0072] Les tensioactifs anioniques peuvent etre choisis notamment parmi les carboxylates ; les derives des aminoa- 
cides tels que les sarcosinates et notamment les acylsarcosinates comme le lauroyl sarcosinate de sodium, le myristoyl 
sarcosinate de sodium ; les alkyl sulfates ; les alkyl ether sulfates comme le lauryl ether sulfate de sodium et le lauryl 

10 ether sulfate d'ammonium ; les sulfonates comme par exemple les alpha-olefines sulfonates ; les isethionates et acy- 
lisethionates comme le cocoylisethionate de sodium ; les taurates ; les sulfosuccinates ; les alkyl sulfoacetates ; les 
phosphates et alkylphosphates comme le phosphate de lauryle ; les polypeptides ; les denves anioniques d'alkyl 
polyglucoside ; les savons d'acides gras comme les sels de potassium ou de sodium des acides laurique, myristique, 
palmitique, stearique (laurate, myristate, palmitate et stearate de potassium ou de sodium) ; et leurs melanges. 

« [0073] Les tensioactifs amphoteres et zwitterioniques peuvent etre choisis par exemple parmi les betai'nes comme 
la cocobetai'ne, la laurylbeta'ine, la laurylbeta'ine oxyethylenee, la stearylbetaine oxyethytenee ; les N-alkylamidobe- 
tai'nes comme la cocamidopropyl betaine ; ies derives de la glycine comme le N-cocoylglycinate de sodium ou de 
potassium ; les sultaines comme le cocoyl-amidopropylhydroxysulfobetaine ; les alkyl polyaminocarboxylates ; les alk- 
ylamphoacetates comme le N-cocoyl-N-carboxymethoxyethyl-N-carboxymethyl-ethylenediamine N-di-sodique et le N- 

20 cocoyl-N-hydroxyethyl-N-carboxymethyl-ethylenediamine N-sodique ; et leurs melanges. 

Filtres solaires 



[0074] Les filtres solaires peuvent etre choisis parmi les filtres organiques, les filtres physiques et leurs melanges. 
25 [0075] Comme exemples de filtres organiques actifs dans I'UV-A et/ou I'UV-B, on peut citer par exemple, designes 
ci-dessus sous leur nom CTFA : 

Derives de I'acide para-aminobenzoique : 

30 [0076] 

- PABA, 

- Ethyl PABA, 

Ethyl Dihydroxypropyl PABA, 
35 . Ethylhexyl Dimethyl PABA vendu notamment sous le nom « ESCALOL 507 » par ISP, 

- Glyceryl PABA, 

- PEG-25 PABA vendu sous le nom « UVINUL P25 » par BASF, 
Derives salicyliques : 

40 

[0077] 

- Homosalate vendu sous le nom « EUSOLEX HMS » par RONA/EM INDUSTRIES, 

- Ethylhexyl Salicylate vendu sous le nom « NEO HELIOPAN OS » par HAARMANN et REIMER, 
45 - Dipropyleneglycol Salicylate vendu sous le nom « DIPSAL » par SCHER, 

- TEA Salicylate, vendu sous le nom « NEO HELIOPAN TS » par HAARMANN et REIMER, 

Derives du dibenzoylmethane : 
50 [0078] 

- Butyl Methoxydibenzoylmethane vendu notamment sous le nom commercial « PARSOL 1 789 » par HOFFMANN 
LA ROCHE, 

- Isopropyl Dibenzoylmethane, 
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Derives cinnamiques : 
[0079] 

s - Ethylhexyl Methoxycinnamate vendu notamment sous le nom commercial « PARSOL MCX » par HOFFMANN LA 
ROCHE, 

- Isopropyl Methoxy cinnamate, 

- Isoamyl Methoxy cinnamate vendu sous le nom commercial « NEO HELIOPAN E 1000 » par HAARMANN et 
REIMER, 

10 - Cinoxate, 

DEA Methoxycinnamate, 

- Diisopropyl Methylcinnamate, 

- Glyceryl Ethylhexanoate Dimethoxycinnamate 

15 Derives de p.fj'-diphenylacrylate : 
[0080] 

- Octocrylene vendu notamment sous le nom commercial « UVINUL N539 » par BASF, 
20 - Etocrylene, vendu notamment sous le nom commercial « UVINUL N35 » par BASF, 

Derives de la benzophenone : 

[0081] 

25 

- Benzophenone-1 vendu sous le nom commercial « UVINUL 400 » par BASF, 

- Benzophenone-2 vendu sous le nom commercial « UVINUL D50 » par BASF 
Benzophenone-3 ou Oxybenzone, vendu sous le nom commercial « UVINUL M40 » par BASF, 

- Benzophenone-4 vendu sous le nom commercial « UVINUL MS40 » par BASF, 
30 . Benzophenone-5 

- Benzophenone-6 vendu sous le nom commercial « HELISORB 1 1 » par NORQUAY 

- Benzophenone-8 vendu sous le nom commercial « SPECTRA-SORB UV-24 » PAR AMERICAN CYANAMID 

- Benzophenone-9 vendu sous le nom commercial* UVINUL DS-49» par BASF, 
Benzophenone-1 2 

35 

Derives du benzylidene camphre : 
[0082] 

40 . 3-Benzylidene camphor fabrique sous le nom « MEXORYL SD» parCHIMEX, 

- 4-Methylbenzylidene camphor vendu sous le nom « EUSOLEX 6300 » par MERCK, 

- Benzylidene Camphor Sulfonic Acid fabrique sous le nom « MEXORYL SL» par CHIMEX, 

- Camphor Benzalkonium Methosulfate fabrique sous le nom « MEXORYL SO » par CHIMEX, 

- Terephthalylidene Dicamphor Sulfonic Acid fabrique sous le nom « MEXORYL SX » par CHIMEX, 
45 - Polyacrylamidomethyl Benzylidene Camphor fabrique sous le nom « MESORYL SW » par CHIMEX, 

Derives du phenyl benzimidazole : 

[0083] 

50 

- Phenylbenzimidazole Sulfonic Acid vendu notamment sous le nom commercial « EUSOLEX 232 » par MERCK, 

- Benzimidazilate vendu sous le nom commercial commercial « NEO HELIOPAN AP » par HAARMANN et REIMER, 

Derives de la triazine: 



- Anisotriazine vendu sous le nom commercial «TINOSORB S » par CIBA GEIGY, 
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Ethylhexyl triazone vendu notamment sous le nom commercial «UVINUL T1 50 » par BASF, 

- Diethylhexyl Butamido Triazone vendu sous le nom commercial « UVASORB HEB » par SIGMA 3V, 

Derives du phenyl benzotriazole : 

5 

[0085] 

- Drometrizole Trisiloxane vendu sous le nom « SILATRIZOLE » par RHODIA CHIMIE, 
10 Derives anthraniliques : 

[0086] 

- Menthyl anthranilate vendu sous le nom commercial commercial « NEO HELIOPAN MA » par HAARMANN et 
15 REIMER, 

Derives d'imidazolines : 

[0087] 

20 

- Ethylhexyl Dimethoxybenzylidene Dioxoimidazoline Propionate, 
Derives du benzalmalonate : 



25 [0088] 

- Polyorganosiloxane a fonctions benzalmalonate vendu sous la denomination commerciale « PARSOL SLX » par 
HOFFMANN LA ROCHE 

30 . et leurs melanges. 

[0089] Les filtres UV organiques plus particulierement preferes sont choisis parmi les composes suivants 

- Ethylhexyl Salicylate, 

35 - Butyl Methoxydibenzoylmethane, 

- Ethylhexyl Methoxycinnamate, 

- Octocrylene, 

- Phenylbenzimidazole Sulfonic Acid, 

- Terephthalylidene Dicamphor Sulfonic,. 
40 - Benzophenone-3, 

Benzophenone-4, 
Benzophenone-5, 
4-Methylbenzylidene camphor, 
Benzimidazilate, 
45 - Anisotriazine, 

Ethylhexyl triazone, 

Diethylhexyl Butamido Triazone, 

Methylene bis-Benzotriazolyl Tetramethylbutylphenol, 

- Drometrizole Trisiloxane, 
50 - et leurs melanges. 

[0090] Comme filtres solaires physiques, on peut citer par exemple les oxydes de titane ou de zinc, sous forme de 
micro- ou nanoparticules (nanopigments) eventuellement enrobees, et leurs melanges. On peut citer par exemple le 
nanotitane hydrophile commercialise sous la denomination MIRASUN TIW60 par la societe Rhodia, et le nanotitane 
55 lipophile commercialise sous la denomination MT1 00T par la societe TAYCA. 
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[0091] Les pigments sont notamment utilises dans les compositions de maquillage. Comme pigments, on peut citer 
les pigments min6raux et notamment les oxydes metalliques tels que les dioxydes de tltane, de zirconium ou de cerium, 

s ainsi que les oxydes de zinc, de fer ou de chrome, le bleu ferrique, les nacres telles que le mica recouvert d'oxyde de 
titane, d'oxyde de fer, de pigment naturel ou d'oxychlorure de bismuth ainsi que le mica titane colore ; et les pigments 
organiques tels que le noir de carbone et les laques qui sont des sels de calcium, de baryum, d'aluminium ou de 
zirconium, de colorants acides tels que les colorants halogeno-acides, azoiques ou anthraquinoniques. 
[0092] Ces pigments peuvent etre traites de maniere a rendre leur surface hydrophobe; ce traitement peut etre 

10 effectue selon les methodes connues de I'homme du metier ; les pigments peuvent notamment etre enrobes par des 
composes silicones tels que des PDMS et/ou par des polymeres, 



Charges 

15 [0093] Comme charges, on peut citer par exemple, outre les pigments, la poudre de silice ; le talc ; les particules de 
polyamide et notamment cedes vendues sous la denomination ORGASOL par la society Atochem ; les poudres de 
polyethylene ; les microspheres a base de copolymeres acryllques, telles que celles en copolymere dimethacrylate 
d'ethylene glycol/ methacrylate de lauryle vendues par la societe Dow Corning sous la denomination de POLYTRAP ; 
les poudres expansees telles que les microspheres creuses et notamment, les microspheres commercialisees sous 

20 la denomination EXPANCEL par la societe Kemanord Plast ou sous la denomination MICROPEARL F 80 ED par la 
societe Matsumoto ; les poudres de materiaux organiques naturels tels que les amidons de mai's, de ble ou de riz, 
reticules ou non, telles que les poudres d'amidon reticule par I'anhydride octenylsuccinique, commercialisees sous la 
denomination DRY-FLO par la societe National Starch ; les microbilles de resine de silicone telles que celles commer- 
cialisees sous la denomination TOSPEARL par la societe Toshiba Silicone ; et leurs melanges. 

25 [0094] Bien entendu, I'homme de I'art veillera a choisir le ou les eventuels adjuvants ajoutes a la composition selon 
I'invention de maniere telle que les proprietes avantageuses attachees intrinsequement a la composition conforme a 
I'invention ne soient pas, ou substantiellement pas, alterees par I'addition envisagee. 

[0095] Les compositions selon I'invention peuvent se presenter sous forme de gels, de lotions, de laits, de cremes 
plus ou moins onctueuses, de pates. Ces compositions sont preparees selon les methodes usuelles. Le polymere bloc 

30 utilise etant hydrosoluble, il est generalement introduit dans une phase aqueuse. 

[0096] Les compositions de I'invention peuvent etre utilisees comme produit de soin, de traitement, de protection, 
de nettoyage, de demaquillage, et/ou de maquillage des matieres keratiniques (peau, cheveux, cuirchevelu, cils, 
sourcils, ongles ou muqueuses) tels que des cremes de protection, de traitement ou de soin pour le visage, pour les 
mains ou pour le corps, des laits corporals de protection ou de soin, des gels ou mousses pour le soin de la peau et/ 

35 ou des muqueuses (levres). 

[0097] Les compositions de I'invention peuvent contenir des filtres solaires et etre ainsi egalement utilisees comme 
produit de protection solaire. 

[0098] Les compositions peuvent etre utilisees comme produits pour le maquillage, notamment le maquillage de la 
peau, des sourcils, des cils et des levres, tels que des cremes pour ie visage, des fonds de teint, des mascaras, des 

40 rouges a levres. De tels produits contiennent generalement des pigments. 

[0099] Les compositions selon I'invention peuvent etre egalement utilisees comme produits rinces ou comme pro- 
duits non-rinces pour le nettoyage de la peau du visage et/ou du corps et/ou pour le nettoyage des cheveux, par 
exemple comme produits capillaires y compris pour le soin et le conditionnement des cheveux. 
[0100] L'invention a pour objet ('utilisation cosmetique d'une composition cosmetique telle que definie ci-dessus, 

45 comme produit capillaire rince ou non-rince. 

[0101] L'invention a pour objet I'utilisation cosmetique d'une composition cosmetique telle que definie ci-dessus, 
comme produit de nettoyage et/ou de demaquillage de la peau et/ou des yeux. 

[0102] L'invention a aussi pour objet I'utilisation cosmetique d'une composition cosmetique telle que definie ci-des- 
sus, comme produit de soin pour la peau, les cheveux, le cuir chevelu, les cils, les sourcils, les ongles ou les muqueuses. 
so [0103] L'invention a aussi pour objet I'utilisation cosmetique d'une composition cosmetique telle que definie ci-des- 
sus, comme produit de maquillage. 

[0104] L'invention a aussi pour objet ('utilisation cosmetique d'une composition cosmetique telle que definie ci-des- 
sus, comme produit de protection solaire (protection contre le soleil et/ou les U.V. des appareils a bronzer). 
[0105] Un autre objet de l'invention est un precede de traitement cosmetique (non-tMrapeutique) d'une matiere 
55 keratiniquetellequelapeau, lecuirchevelu, les cheveux, les cils, les sourcils, lesonglesou les muqueuses, caractense 
en ce qu'on applique sur la matiere keratinique, une composition cosmetique telle que definie ci-dessus. 
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Exemples 

[01 06] Le pouvoir gelifiant des polymeres a ete mis en Evidence par rheologie a I'aide d'un rheometre de type RS 1 50 
(Haake) fonctionnant a contrainte imposee, et equipe d'une geometrie c6ne/plan 35mm/2°. Un systeme de regulation 
en temperature a effet Peltier permet d'assurer une mise en temperature de I'echantillon a 20°C pendant les mesures. 
Les caracterisations rtieologiques ont ete realisees en modes ecoulement et dynamique. 

Mesures en ecoulement : 

[0107] Les mesures sont effectuees en imposant une rampe ascendante et une rampe descendante en contrainte 
a I'equilibre de 0 Pa jusqu'a une contrainte correspondant a une Vitesse de cisaillement de 500 s" 1 . Ces mesures 
permettent d'evaluer la viscosite des systemes etudies pour des vitesses de cisaillement egales a 0,001 s" 1 , 0,01 s" 1 
eMOOs- 1 . 

Mesures en dynamique : 

[01 08] Les limites des domaines viscoelastiques lineaires ont ete determinees a 1 0 -2 et 1 Hz en soumettant I'echan- 
tillon a une serie de contraintes sinusoi'dales de frequence fixe et d'amplitudes croissantes reparties de facon loga- 
rithmique entre deux bomes a raison de 5 points par decade. Le comportement viscoelastique lineaire est ensuite 
caracterise en soumettant I'echantillon a une serie de 20 contraintes sinusoi'dales de frequences logarithmiquement 
reparties entre 10 et 10" 2 Hz et d'amplitudes telles que ramplitude de deformation soit constants et situee dans le 
domaine lineaire precedemment determine. Ces mesures permettent d'evaluer le module complexe G* a 1 Hz et I'angle 
de perte 8 a 1 Hz, dans le domaine de viscoelasticite lineaire. G* et 8 sont les parametres viscoelastiques utilises pour 
mesurer les proprietes physiques des f luides viscoelastique, comme explique dans « An introduction to rheology » de 
H.A BARNES, J.F HUTTON, K. WALTERS, pages 46 a 54 (Ed. Elsevier 1989). Le module G* est egale a la racine 
carre de la somme des carres du module elastique G 1 (module de conservation ou « storage modulus ») et du module 
de perte G" (module de perte ou « loss modulus »'). La tangente de I'angle de perte 8 est egale au rapport G7G'. 
[0109] Dans les exemples suivants, le polymere tribloc utilise a ete prepare par polymerisation anionique. 

[0110] Solution aqueusecontenant 0,6% (en poids) d'un polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate 
de sodium (29800 g/mole) - Polystyrene (2500 g/mole). Dans ce polymere bloc, la quantite de bloc polymerique A 
represente 85,63 % du poids total du polymere triblocs. 

[01 1 1 ] Cette solution est preparee par simple dissolution de la quantite adequate de polymere sous forme poudre 
dans I'eau demineralisee, sous agitation a 25°C. La preparation de cette solution ne necessite pas de procede de 
dispersion specifique. Cette solution est transparente et gelifiee. 

Mesures rhevlogiques en Ecoulement : 

[0112] 

Viscosite (0,001 s- 1 ) = 2000 Pa.s 
Viscosite (1 00 s" 1 ) = 0,3 Pa.s 

Mesures rtieologiques en dynamique : 

[0113] 

G*(1 Hz) = 45 Pa 
8 (1 Hz) = 8" 

[01 1 4] Le polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate de sodium (29800 g/mole) - Polystyrene (2500 
g/mole) presents un pouvoir gelifiant de I'eau a une faible concentration massique (0,6%). Cette solution presents un 
caractere rheofluidifiant et un comportement elastique marques. Le pouvoir gelifiant de ce polymere est reproductible 
entre differents lots. 



19 



EP 1 281 395 A1 



Exemple 2 

[0115] Solution aqueuse contenant 3% (en poids) d'un polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate 
de sodium (29800 g/mole) - Polystyrene (2500 g/mole). Dans ce polymere bloc, la quantite de bloc polymerique A 
represente 85,63 % du poids total du polymere triblocs. 

[0116] Cette solution est preparee par simple dissolution de la quantite adequate de polymere sous forme poudre 
dans I'eau demineralisee, sous agitation a 25°C. La preparation de cette solution ne necessite pas de precede de 
dispersion specifique. Cette solution est transparente et gelifiee. 

Mesures rh4ologiques en 6coulement : 

[0117] 

Viscosite (0,001 s" 1 ) = 20 000 Pa.s 
Viscosite (100 s" 1 ) = 8 Pa.s 

Mesures rh6ologiques en dynamique : 

[0118] 

G*(1 Hz) = 1200 Pa 
6(1 Hz) = 4° 

[0119] Le polymere triblocs Polystyrene (2500 g/mole) — Polyacrylate de sodium (29800 g/mole) - Polystyrene 
(2500 g/mole) presente a une concentration massique egale a 3% un pouvolr gelifiant plus important qu'a une con- 
centration de 0,6%. Son comportement elastique est egalement plus marque. Le pouvoir gelifiant de ce polymere est 
reproductible entre differents lots. 

Exemple 3 

[0120] Solution aqueuse contenant 2% (en poids) d'un polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate 
de sodium (29800 g/mole) - Polystyrene (2500 g/mole). Dans ce polymere triblocs, la quantite de bloc A (Bloc Polya- 
crylate de sodium hydrosoluble) represente 85,63 % du poids total du polymere triblocs. 

[0121] Cette solution est preparee par simple dissolution de la quantite adequate de polymere sous forme poudre 
dans I'eau demineralisee, sous agitation a 25°C pendant 7 heures. Cette solution est gelifiee et transparente. 

Mesures rheologiques en dynamique : 

[0122] Ces mesures sont realisees a I'aide d'un rheometre Rheometrics RFS III muni d'une geometrie c6ne plan 25 
mm/0,04 rad, dans les conditions de mesures suivantes : 

- Deformation = 0,15% afin de se situer dans le domaine de viscoelasticite lineaire, 
Frequences comprises entre 0,01 rad/s et 1 00 rad/s, 

[0123] Les valeurs des modules elastique G' et visqueux G" mesurees pour une frequence egale a 1 rad/s sont les 
suivantes : 

G' (1 rad/s) = 350 Pa 
G" (1 rad/s) = 50 Pa 

[0124] Ces resuttats montrent que ce polymere triblocs presente a une concentration de 2% (en poids) dans I'eau 
de bonnes proprietes de gelification. 

Exemple 4 

[0125] On prepare une solution aqueuse d'un melange de polymeres triblocs et diblocs : Cette solution aqueuse 
contient 0,6 % en poids d'un polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate de sodium (29800 g/mole) - 
Polystyrene (2500 g/mole) et 0,6 % en poids d'un polymere diblocs Polystyrene (3600 g/mole) - Poly-oxyde d'ethylene 
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(7000 g/mole). 

[0126] Cette solution est preparee par dissolution de la quantite adequate de polymeres sous forme poudre dans 
I'eau demineralisee, sous agitation a 25°C. La solution obtenue est transparente et gelifiee. 

Mesures rheologiques en ecoulement : 

[0127] 

Viscosite (0,01 s" 1 ) = 3000 Pa.s 
Viscosite (1 00 s" 1 ) = 1 Pa.s 

Mesures rhSologiques en dynamique : 

[0128] 

G*(1 Hz) = 220 Pa 
8 (1 Hz) = 7°. 

Test comparatif 

[01 29] On compare le pouvoir gelifiant obtenu avec le melange de polymeres triblocs et diblocs de I'exemple 3 avec 
celui obtenu avec le polymere triblocs (exemple 1) et celui obtenu avec le polymere diblocs seul. Pour evaluer le 
pouvoir gelifiant du polymere diblocs, on prepare une solution aqueuse contenant 0,6 % en poids du polymere diblocs 
Polystyrene (3600 g/mole) - Polyoxyde Methylene (7000 g/mole). 

[0130] Cette solution est preparee par dissolution de la quantite adequate de polymere sous forme poudre dans 
I'eau demineralisee, sous agitation a 25°C. La solution obtenue est transparente et fluide. 

Mesures rheologiques en Ecoulement : 

[0131] 

Viscosite (0,01 r 1 ) = 0,012 Pa.s 
Viscosite (100 s' 1 ) = 0,009 Pa.s 

[0132] Le polymere diblocs Polystyrene (3600 g/mole) - Poly oxyde d'ethylene (7000 g/mole) est soluble dans I'eau 
a une concentration de 0,6 % en poids, mais il ne presente pas de pouvoir gelifiant de I'eau dans ces conditions de 
concentrations. 

[0133] En revanche, comme le montrent les mesures rheologiques de I'exemple 3, 1'association du polymere triblocs 
Polystyrene (2500 g/mole) - Polyacrylate de sodium (29800 g/mole) - Polystyrene (2500 g/mole) et du polymere diblocs 
Polystyrene (3600 g/mole) - Polyoxyde d'ethylene (7000 g/mole) permet d'obtenir une solution aqueuse gelifiee a de 
faibles concentrations massiques (0,6 % de chaque polymere). 

[0134] On observe une synergie puisque les proprietes de gelification observees pour I'association sont tres supe- 
rieures a celles des solutions a 0,6 % de chacun des polymeres diblocs et triblocs consideres separement (voir exemple 
1 et resultat ci-dessus). Ces resultats mettent en evidence un effet de synergie de gelification pour le melange des 
polymeres triblocs ionique B-A-B et diblocs neutre A'-B. 

Exemple 5 : influence des tensloactifs sur le pouvoir gelifiant 

[0135] Cet exemple met en evidence le maintien du pouvoir gelifiant des polymeres utilises selon I'invention, en 
presence de tensioactifs. 

[0136] On prepare par simple dissolution de ia quantite adequate de polymere sous forme poudre dans I'eau demi- 
neralisee, sous agitation a 25°C, une solution aqueuse contenant 1 ,2% (en poids) d'un polymere triblocs Polystyrene 
(2500 g/mole) - Polyacrylate de sodium (29800 g/mole) - Polystyrene (2500 g/mole). Cette solution est transparente 
et gelifiee. 
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Sans tensioactif : 

Mesures rh6ologiques en 6coulement : 
[0137] 

Viscosite (0,01 s" 1 ) = 500 Pa.s 
Viscosite (1 00 s" 1 ) = 1 Pa.s 

Avec 0,24 % de tensioactif non ionique (PEG-100 stearate) : 

[0138] 

Viscosite (0,01 s" 1 ) = 500 Pa.s 
Viscosite (1 00 s" 1 ) = 1 Pa.s 

Avec 1 ,2 % de tensioactif non ionique (PEG-1 00 stearate) : 

[0139] 

Viscosite (0,01 s- 1 ) = 40 Pa.s 
Viscosite (100 s-1) = 0,4 Pa.s 

[0140] Meme si le pouvoir gelifiant a un peu diminue avec ce taux de tensioactif, il existe toujours. 

Exemples de composition 

[01 41] Les exemples ci-apres d'emulsions selon I'invention sont donnes a titre d'illustration et sans caractere limitatif . 
Les quantites y sont donnees en % en poids, sauf mention contraire. 

Exemple 6 : Serum anti-age 



[0142] 



Polymere triblocs 






Polystyrene (2500 g/mole) — Polya 


crylate de sodium (29800 g/mole) - Polystyrene (2500 g/mole) 


0,6 % 


Conservateur 




0,2% 


Acide ascorbique 




10% 


Dipropylene glycol 




5% 


Eau demineralisee 




84,2% 



[0143] Le serum est preparee par dissolution du polymere triblocs dans de I'eau demineralisee contenant le conser- 
vateur, I'acide ascorbique et le dipropyldne glycol, sous agitation pendant 2 heures. 

[0144] Le polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate de sodium (29800 g/mole) - Polystyrene (2500 
g/mole) permet a lui seul d'epaissir la phase aqueuse. La formule obtenue est une serum anti-age ayant une belle 
texture. 



Exemple 7 : Lait pour le corps (Emulsion H/E sans tensioactif emutsionnant) 



[0145] 



Phase aqueuse : 


Polymere triblocs 








Polystyrene (2500 g/mole) - P 


olyacrylate de sodium (29800 g/mole) - Polystyrene (2£ 


00 g/mole) 


0,52 % 


Conservateur 






0,2 % 


Eau demineralisee 






84,28 % 
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Phase huileuse : 


Huile de Parleam 


9% 
6% 





[0146] Mode operatoire : La phase aqueuse est preparee par dissolution du polymere dans de I'eau deminerallsee 
contenant le conservateur, sous agitation pendant 2 heures. La phase huileuse est alors introduite lentement dans la 
phase aqueuse sous agitation. 

10 [0147] Le polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate de sodium (29800 g/mole) - Polystyrene (2500 
g/mole) permet a lui seul de gelif ier la phase aqueuse et d'emulsionner la totalite de la phase huileuse. On obtient une 
belle emulsion gelifiee pouvant etre utilisee comme lait pour le corps. 

Exemple 8 : Creme hydratante (Emulsion H/E sans tensloaetif emulslonnant) 

[0148] 



Phase aqueuse : 


Polymere triblocs 






Polystyrene (2500 g/mole) - Polyacrylate de sodium (29 


800 g/mole) - Polystyrene (2500 g/mole) 


2,6 % 


Conservateur 




0,2 % 


Eau deminerallsee 




82,2 % 



Phase huileuse 


Huile de Parleam 


9% 


Cyclohexadimethylsiloxane 


6% 



[0149] Mode operatoire : La phase aqueuse est preparee par dissolution du polymere dans de I'eau demineralisee 
contenant le conservateur, sous agitation pendant 2 heures. La phase huileuse est alors introduite lentement dans la 
phase aqueuse sous agitation. 

[0150] Le polymere triblocs Polystyrene (2500 g/mole) - Polyacrylate de sodium (29800 g/mole) — Polystyrene 
as (2500 g/mole) permet a lui seul de gelifier la phase aqueuse et d'emulsionner la totalite de la phase huileuse. On 
obtient une belle emulsion gelifiee pouvant etre utilisee comme creme hydratante. 



Revendications 

1 . Composition cosmetique et/ou dermatologique, caracterlsee en ce qu'elle comprend au moins une phase aqueu- 
se comportant au moins un polymere hydrosoluble ou hydrodispersible, de structure triblocs B-A-B ou A est un 
bloc polymerique hydrosoluble ionique et B un bloc polymerique hydrophobe et oD la quantite de bloc polymerique 
A est egale ou superieure a 50 % du poids total du polymere triblocs. 

45 

2. Composition selon la revendication 1 , caracterisee en ce que le bloc hydrosoluble ionique A est obtenu a partir 
d'un ou plusieurs monomeres hydrosolubles (la), ou de leurs sels, les monomeres (la) etant choisis parmi : 

- I'acide (meth)acrylique, 
so - I'acide styrene sulfonique, 

- I'acide vinylsulfonique et I'acide (meth)allylsulfonique, 
I'acide vinyl phosphonique, 

- I'acide maleique, 

- I'acide itaconique, 
5 5 - I'acide crotonique, 

- le chlorure de dimethyldiallyl ammonium, 

- le chlorure de methylvinylimidazolium, 

- les carboxybetames ou sulfobetaines ethyleniques, 
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les monomeres vinyliques hydrosolubles de formule (I) suivante : 



H 2 C=CR 

$0 O 



dans laquelle : 

- R est choisi parmi H , -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 
X est choisi parmi : 

- les oxydes d'alkyle de type — ORf oil R 1 est un radical hydrocarbons, lineaire ou ramif ie, sature ou 
insature, ayant de 1 a 6 atomes de carbone, substitue par au moins un groupement carboxylate, 
sulfonique, sulfate, phosphate et/ou ammonium quaternaire (-N+R2R 3 R 4 ), les radicaux R 2 , R 3 et R 4 
etant, independamment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature 
ayant 1 a 6 atomes de carbone, sous reserve que la somme des atomes de carbone de R, + R2 + 
R 3 + R 4 ne depasse pas 6 ; le radical R 1 etant 6ventuellement substitue par un atome d'halogene ; 
un groupement hydroxy ; acide carboxylique ; ether ; amine primaire ; amine secondaire (-NHR 5 ) ; 
amine tertiaire (-NR s R e ), les radicaux Rg et Rg etant, independamment I'un de I'autre, un radical 
hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous reserve 
que la somme des atomes de carbone de R 1 + R 5 + Rg ne depasse pas 6 ; 

les groupements -NH 2 , -NHR 7 et — NR 7 R 8 dans lesquels R 7 et R 8 sont, independamment I'un de 
I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, 
sous reserve que le nombre total d'atomes de carbone de R 7 + R 8 ne depasse pas 6, lesdits radicaux 
R 7 et/ou R 8 etant substitues par au moins un groupement carboxylate, sulfonique, sulfate, phosphate 
et/ou amine quaternaire (-N+RgR^R^), les radicaux Rg, R 10 et R„ etant, independamment I'un de 
I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, 
sous reserve que la somme des atomes de carbone de R 7 + R 8 + Rg + R 10 + R^ ne depasse pas 6 ; 
les radicaux R 7 et/ou R a etant eventuellementsubstitues par un atome d'halogene ; ou un groupement 
hydroxy ; 6ther ; acide carboxylique ; amine primaire ; amine secondaire (-NHR 5 ) ; ou amine tertiaire 
(-NR 5 Rg) ou R s et R 6 ont les significations Indiquees ci-dessus, sous reserve que la somme des 
atomes de carbone de +■ R 8 + R 5 + Rg ne depasse pas 6 ; 

les substituants R et X etant tels que le monomere de formule (I) soit hydrosoluble ; 

- les melanges de ces monomeres. 

Composition selon la revendication 1 ou 2, caracterisee en ce que le bloc hydrosoluble ionique A est obtenu en 
outre a partir d'un ou plusieurs monomeres choisis parmi les monomeres hydrophobes (lb), les monomeres hy- 
drosolubles neutres (Ic), et leurs melanges. 

Composition selon la revendication precedents, caracterisee en ce que le monomere hydrophobe (lb) est choisi 
parmi : 

le styrene et ses derives, 
I'acetate de vinyle, 

- les vinyl6thers de formule CH2=CH0R 1Z dans laquelle R 1Z est un radical hydrocarbons, lineaire ou ramifie, 
sature ou insature, ayant de 1 a 6 atomes de carbone ; 

- I'acrylonitrile ; 

la caprolactone ; 

le chlorure de vinyle et le chlorure de vinylidene ; 

- les monomeres silicones insatures ; 

- les monomeres vinyliques hydrophobes de formule (II) suivante : 
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10 - R 13 est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 

X 1 est choisi parmi : 

- les oxydes d'alkyle de type — OR 14 oil R 14 est un radical hydrocarbone, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 6 atomes de carbone ; 

15 

les groupements -NH 2 , -NHR 15 et — NR 15 R 16 dans lesquels R 1S et R 16 sont independamment I'un 
de I'autredes radicaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes 
de carbone, sous reserve que le nombre total d'atomes de carbone de R 15 + R 16 ne depasse pas 6 ; 

20 - les substituants R 13 et X, etant tels que le monomere de formule (II) soit hydrophobe ; 

- les melanges de ces monomeres. 

5. Composition selon la revendication 3 ou 4 earacterisee en ceque le monomere hydrosoluble neutre (Ic) est choisi 
2s parmi : 

- le (meth)acrylamide, 

- la N-vinylacetamide et la N-methyl N-vinylacetamide, 

- la N-vinylformamide et la N-methyl N-vinylformamide, 
30 - I'anhydride maleique, 

- la vinylamine, 

- les N-vinyllactames comportant un groupe alkyle cyclique ayant de 4 a 9 atomes de carbone, 
• I'ateool vinylique, 

- les monomeres vinyliques hydrosolubles de formule (1 1 1) suivante : 



40 




Ri 7 est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 
X 2 est choisi parmi : 

- les oxydes d'alkyle de type — OR 18 ou R 18 est un radical hydrocarbon^, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 6 atomes de carbone, eventuellement substitue par un atome d'halogene ; 
un groupement hydroxy ; acide carboxylique ; ether ; amine primaire ; amine secondare (-NHR 19 ) ; 
ou amine tertiaire (-NR^R^) ; les radicaux R 1S et R 20 etant, independamment I'un de I'autre, un 
radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous 
reserve que la somme des atomes de carbone de R, a + R 19 + R^ ne depasse pas 6 ; 

- les groupements -NH 2 , -NHR 21 et — NR 21 R 22 dans lesquels R 21 et R^ sont independamment I'un 
de I'autre des radicaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes 
de carbone, sous reserve que le nombre total d'atomes de carbone de R 21 + R^ ne depasse pas 6, 
lesdits radicaux R 21 et R 22 etant eventuellement substitues par un atome d'halogene ; un groupement 
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acide carboxylique ; hydroxy ; ether ; amine primaire ; amine secondare (-NHR 23 ) ; ou amine tertiaire 
(-NR23R24), les radicaux R^ et R 24 etant, independamment I'un de I'autre, un radical hydrocarbone, 
lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous reserve que la somme 
des atomes de carbone de R 21 + R 22 + R23 + R24 ne depasse pas 6 ; 

les substituants R 17 et X 2 etant tels que le monomere de formule (III) soit hydrosoluble ; 

les melanges de ces monomeres. 

Composition selon ia revendication 1 , caracterisee en ce que le bloc hydrosoluble ionique A est un polymere 
hydrosoluble ionique. 

Composition selon la revendication precedente, caracterisee en ce que le bloc hydrosoluble ionique A est la 
polyethylene imine. 

Composition selon Tune quelconque des revendications precedentes, caracterisee en ce que le bloc hydrosoluble 
ionique A est totalement ou partiellement neutralise par une base minerale ou organique. 



Composition selon I'une quelconque des revendications precedentes, caracterisee en ce que le bloc hydrophobe 
B est obtenu a partir d'un ou plusieurs monomeres hydrophobes (Id), choisis parmi : 

le styrene et ses derives, 

- I'acetate de vinyle, 

- les vinylethers de formule CH2=CHOR 25 dans laquelle R^ est un radical hydrocarbone, lineaire ou ramifie, 
sature ou insature, ayant de 1 a 22 atomes de carbone, 

- I'acrylonitrile, 

- le chlorure de vinyle et le chlorure de vinylidene, 
la caprolactone, 

- les alcenes, 

• les monomeres silicones insatures, 

- les derives silicones, 

- les monomeres vinyliques hydrophobes de formule (IV) suivante : 



dans laquelle : 

- R 26 est choisi parmi H, -CH 3 , -C 2 H 5 ou -GjH 7 ; 

- X 3 est choisi parmi : 

- les oxydes d'alkyle de type — OR 27 ou R^ est un radical hydrocarbone, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 22 carbones, eventuellement substitue par un atome d'halogene ; un grou- 
pement carboxylate, sulfonique, sulfate, phosphate, hydroxy, acide carboxylique, ether, amine pri- 
maire, amine secondare (-NHR^), tertiaire (-NR 28 R 29 ) ou quaternaire (-N+R^R^Rot), les radicaux 
R 28. R 29 et R 30 6tant > independamment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, 
sature ou insature ayant 1 a 22 atomes de carbone, sous reserve que la somme des atomes de 
carbone de R27 + + R29 + R30 ne depasse pas 22 ; ou bien R^ est un radical perfluoroalkyle, 
comportant de 1 a 1 8 atomes de carbone ; 

les groupements -NH 2 , -NHR 31 et — NR^R^ dans lesquels les radicaux R 31 et R 32 sont, indepen- 
damment I'un de I'autre, un radical hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 22 
atomes de carbone, sous reserve que le nombre total d'atomes de carbone de R 31 + R 32 ne depasse 
pas 22, lesdits radicaux R 31 et R^ etant eventuellement substitute par un atome d'halogene ; un 




(IV) 
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groupement hydroxy, ether, carboxylate, sulfonique, sulfate, phosphate, acide oarboxylique, amine 
primaire, amine secondaire (-NHR 28 ), tertiaire (-NR 28 R 29 ) ou quaternaire (-N+R^R^Rijo) °u R28. R 29 
et R3(, ont les memes significations que celles indiquees ci-dessus, sous reserve que la somme des 
atomes de carbone de R 31 + R^ R 28 + R29 + R30 ne depasse pas 22; ou bien R 31 et R 32 indepen- 
damment I'un de I'autre sont un radical perfluoroalkyle comportant de preference de 1 a 18 atomes 
de carbone ; 

- les substituants et X 3 etant tels que le monomere de formule (IV) soit hydrophobe ; 

et les melanges de ces monomeres. 

1 0. Composition selon la revendication precedents, caracterisee en ce que le bloc hydrophobe B est obtenu en outre 
a partir d'un ou plusieurs monomeres hydrosolubles ioniques ou neutres (le) choisis parmi les monomeres suivants, 
ou leurs sels : 

I'acide (meth)acrylique ; 
I'acide styrene sulfonique ; 

I'acide vinylsulfonique et I'acide (meth)allylsulfonique ; 
I'acide vinyl phosphonique ; 
I'anhydride maleique ; 
I'acide maleique ; 

- I'acide itaconique ; 

- I'acide crotonique ; 

- le chlorure de dimethyldiallyl ammonium ; 

- le chlorure de methylvinylimidazolium ; 
le (meth)acrylamide ; 

la N-vinylacetamide et la N-methyl N-vinylacetamide ; 

- la N-vinytformamide et la N-methyl N-vinylformamide ; 

- les N-vinyllactames comportant un graupe alkyle cyclique ayant de 4 a 9 atomes de carbone ; 
I'alcool vinylique ; 

- la 2-vinylpyridine et ia 4-vinylpyridine ; 

- les monomeres vinyliques hydrosolubles de formule (V) suivante : 



H 2 C=CR33 

60 < v > 




- R 33 est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 

- X 4 est choisi parmi: 

- les oxydes d'alkyle de type -OR^ ou R 34 est un radical hydrocarbone, lineaire ou ramifie, sature ou 
insature, ayant de 1 a 6 atomes de carbone, eventuellement substitue par un atome d'halogene ; un 
groupement carboxylate, acide carboxylique, sulfonique, sulfate, phosphate, hydroxy, ether, amine 
primaire, amine secondaire (-NHR 35 ), amine tertiaire (-NR^R^), ammonium quaternaire 
(-N+RasRaeRay), les radicaux R 35 , R 36 et R 37 etant, independamment I'un de I'autre, un radical hy- 
drocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous reserve que 
la somme des atomes de carbone de + R^ + R^ + R 37 ne depasse pas 6 ; 

- les groupements -NH 2 , -NHR^ et— NR^R^ dans lesquels les radicaux R^ et R 39 sont, indepen- 
damment I'un de I'autre, des radicaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 
1 a 6 atomes de carbone, sous reserve que le nombre total cfatomes de carbone de R^ + R 39 ne 
depasse pas 6, lesdits radicaux R^ et/ou Rgg etant eventuellement substitues par un atome 
d'halogene ; un groupement carboxylate ; acide carboxylique ; sulfonique ; sulfate ; phosphate ; 
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hydroxy ; ether ; amine primaire ; amine secondaire (-NHR 35 ) ; tertiaire (-NR 35 R 36 ) ou ammonium 
quatemaire (-N+RggRgBRgy) ou R 35 , R^ et Rj 7 ont la meme signification qu'indiquee ci-dessus, sous 
reserve que la somme des atomes de carbone de Rga + R^ + R 35 + R 36 + R 37 ne depasse pas 6 ; 

les substituants R33 et X 4 etant tels que le monomere de formule (V) sort hydrosoluble ; 

et les melanges de ces monomeres. 



1 1 . Composition selon Tune quelconque des revendications precedentes, caracterisee en ce que le polymere triblocs 
a une masse molaire allant de 1 000 g/mole a 500 000 g/mole. 

1 2. Composition selon I'une quelconque des revendications precedentes, caracterisee en ce que le polymere triblocs 
a une masse molaire allant de 2 000 g/mole a 300 000 g/mole. 

13. Composition selon I'une quelconque des revendications precedentes, caracterisee en ce que la proportion du 
bloc hydrophile ionique A dans le copolymere est superieure a 60 % en poids par rapport au poids total des blocs 



14. Composition selon I'une quelconque des revendications 1 a 3, 7 a 10 et 12 a 13, caracterisee en ce que le bloc 
polymerique ionique A est totalement hydrosoluble et le bloc polymerique B est totalement hydrophobe. 

15. Composition selon la revendication precedents, caracterisee en ce que le polymere triblocs comporte, comme 
bloc A, du polyacrylate de sodium et, comme bloc B, du polystyrene. 

16. Composition selon I'une quelconque des revendications precedentes, caracterisee en ce que la quantite de po- 
lymere(s) va de 0,01 a 20 % en poids par rapport au poids total de la composition. 

1 7. Composition selon I'une quelconque des revendications precedentes, caracterisee en ce qu'elle contient en outre 
au moins un polymere diblocs A'-B hydrosoluble ou hydrodispersible, dans lequel A' est un bloc polymerique 
hydrosoluble neutre et B un bloc polymerique hydrophobe conforme aux revendications 9 et 10. 

18. Composition selon la revendication precedente, caracterisee en ce que la quantite du polymere triblocs ionique 
B-A-B est superieure a 1 0 % en poids par rapport a la quantite totale de polymeres triblocs et diblocs. 

1 9. Composition selon la revendication 1 7 ou 1 8, caracterisee en ce que le bloc A' est obtenu a partir d'un ou plusieurs 
monomeres hydrosolubles choisis parmi les monomeres (If) suivants : 

- le (meth)acrylamide, 

- la N-vinylacetamide et la N-methyl N-vinylacetamide, 

- la N-vinylformamide et la N-methyl N-vinylformamide, 

- les N-vinyllactames comportant un groupe alkyl cyclique ayant de 4 a 9 atomes de carbone, 

- I'alcool vinylique, 

- I'anhydride maleique, 

- la vinylamine, 

- les monomeres vinyliques hydrosolubles de formule (VI) suivante : 



AetB. 




(VI) 



dans laquelle : 



- R^ est choisi parmi H, -CH 3 , -C 2 H 5 ou -CgH 7 ; 

- X 5 est choisi parmi : 
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- les oxydes d'alkyle de type — OR^, oil R 41 est un radical hydrocarbone, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 6 atomes de carbone, eventuellement substitue par un atome d'halogene ; 
un groupement acide carboxylique ; hydroxy ; ether ; amine primaire ; amine secondaire (-NHR^) ; 
ou amine tertiaire (-NR 42 R 43 ), les radicaux et R43 etant, independamment I'un de I'autre, un radical 

s hydrocarbone, lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous reserve 

que la somme des atomes de carbone de R 41 + R^ + R^ ne depasse pas 6 ; 

- les groupements -NH 2 , -NHR^ et -NR^R^ dans lesquels R^ et R^ sont independamment I'un de 
I'autre des radicaux hydrocarbon es, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes 

10 de carbone, sous reserve que le nombre total d'atomes de carbone de H u + R^ ne depasse pas 6, 

lesdits radicaux R^ et R^ etant eventuellement substitues par un atome d'halogene ; un groupement 
acide carboxylique ; hydroxy ; ether ; amine primaire ; amine secondaire (-NHR 46 ) ; ou amine tertiaire 
(-NR^R^), les radicaux R^ et R 47 etant, independamment I'un de I'autre, un radical hydrocarbone, 
lineaire ou ramifie, sature ou insature ayant 1 a 6 atomes de carbone, sous reserve que la somme 

'5 des atomes de carbone de R^ + R 45 + R^ et R 47 ne depasse pas 6 ; 

- les substituants R+o et X 5 etant tels que le monomere de formule (VI) soit hydrosoluble ; 



et les melanges de ces monomeres. 

20. Composition selon la revendication precedents, caracterlsee en ce que le bloc hydrosoluble neutre A' est obtenu 
en outre a partir d'un ou plusieurs monomeres hydrophobes (Ig) choisi parmi les monomeres suivants : 

- le styrene et ses derives, 
I'acetate de vinyle, 

- les vinylethers de formule CH 2 =CHOR 4a dans laquelle R^ est un radical hydrocarbone, lineaire ou ramifie, 
sature ou insature, ayant de 1 a 6 atomes de carbone, 

racrylonitrile, 



le chlorure de vinyle et le chlorure de vinylidene, 
les monomeres silicones insatures, 

les monomeres vinyliques hydrophobes de formule (VII) suivante : 
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- F^g est choisi parmi H, -CH 3 , -C 2 H 5 ou -C 3 H 7 ; 

- X6 est choisi parmi : 

- les oxydes d'alkyle de type — OR 50 ou Rgg est un radical hydrocarbone, lineaire ou ramifie, sature 
ou insature, ayant de 1 a 6 atomes de carbone ; 

- les groupements -NH 2 , — NHR 51 et -NF^R^ dans lesquels R 51 et R 52 sont independamment I'un 
50 de I'autre des radicaux hydrocarbones, lineaires ou ramifies, satures ou insatures ayant 1 a 6 atomes 

de carbone, sous reserve que le nombre total d'atomes de carbone de R 51 + R^ ne depasse pas 6 ; 

- les substituants R^ et Xg etant teb que le monomere de formule (VI I) soit hydrophobe ; 

55 . et leurs melanges. 

21. Composition selon I'une quelconque des revendications 17 a 20, caracterlsee en ce que le polymere diblocs 
neutre a une masse molaire allant de 1 000 g/mole a 500 000 g/mole. 
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22. Composition selon Tune quelconque des revendications 17 a 21, caracterisee en ce que la quantite du bloc 
hydrophile neutre A' dans le polymere diblocs A'-B est superieure a 50 % du polds total du polymere dibloc. 

23. Composition selon I'une quelconque des revendications precedentes, caracterisee en ce qu'elle contient un mi- 
s lieu physiologiquement acceptable. 

24. Composition selon I'une quelconque des revendications precedentes, caracterisee en ce qu'elle contient en outre 
au moins un solvant organiquechoisi dans le groupe constitue par les solvents organiques hydrophiles, les solvents 
organiques lipophiles, les solvants amphiphiles ou leurs melanges. 

10 

25. Composition selon la revendication precedente, caracterisee en ce que les solvants organiques sontchoisis dans 
le groupe constitue par les mono-alcools ayant de 1 a 8 atomes de carbone, les polyols, les mono- et di-alkyl 
isosorbides, les polyethylene glycols, les ethers d'ethylene glycol, les ethers de propylene glycol, les ethers de 
polyol, les esters de polyol, les esters d'acide gras et d'alkyle, et leurs melanges. 

15 

26. Composition selon la revendication 24 ou 25, caracterisee en ce que le ou les solvants organiques represented 
de 5 a 50 % du poids total de la composition. 

27. Composition selon I'une quelconque des revendications precedentes, caracterisee en ce qu'elle constitue une 
20 solution, un gel ou une emulsion. 

28. Composition selon I'une quelconque des revendications 1 a 26, caracterisee en ce qu'elle comprend au moins 
une phase huileuse. 

25 29. Composition selon la revendication precedente, caracterisee en ce que la phase huileuse comprend au moins 
une huile. 

30. Composition selon I'une quelconque des revendications 1 a 26 et 28 a 29, caracterisee en ce qu'elle constitue 
une emulsion H/E, E/H, E/H/E, H/E/H. 

30 

31 . Composition selon I'une quelconque des revendications precedentes, caracterisee en ce qu'elle contient en outre 
au moins un adjuvant choisi dans le groupe constitue par les geliflants et/ou epaississants ; les polymeres ; les 
tenstoactife moussants ; les agents hydratants ; les emollients ; les actifs hydrophiles ou lipophiles ; les agents 
anti-radicaux libres ; les sequestrants ; les antioxydants ; les conservateurs ; les agents alcanisants ou acidif iants ; 

35 les parfums ; les pigments ; les charges ; les agents filmogenes ; les matieres colorantes ; et leurs melanges. 

32. Composition selon la revendication precedente, caracterisee en ce que I'actlf est choisi parmi les hydrolysats de 
proteines ; les anti-inflammatoires ; les polyols ; les derives de sucre ; les extralts naturels ; les oligomeres 
procyannidoliques ; les vitamines ; I'uree ; la cafeine ; les depigmentants ; I'acide salicylique et ses derives ; les 

to alpha-hydroxyacides ; les retinoi'des ; les filtres solaires ; ('hydrocortisone ; la melatonine ; les extraits d'algues, 
de champignons, de vegetaux, de levures, de bacteries ; les enzymes ; la DHEA et ses derives et metabolites ; 
les actifs anti-bacteriens ; les agents matifiants ; les agents tenseurs ; et leurs melanges. 

33. Composition selon la revendication precedente, caracterisee en ce que I'actif est choisi parmi la vitamine A, la 
45 vitamine C, la vitamine E, la vitamine B5, la vitamine B3, leurs derives et leurs melanges. 

34. Composition selon la revendication 32 ou 33, caracterisee en ce que I'actif est choisi parmi le triclosan, le triclo- 
carban, I'acide salicylique et ses derives, et leurs melanges. 

so 35. Composition selon I'une quelconque des revendications 32 a 34, caracterisee en ce que I'actif est un filtre solaire 
choisi parmi les filtres organiques, les filtres physiques et leurs melanges. 

36. Composition selon la revendication precedente, caracterisee en ce que le filtre organique est choisi les derives 
de I'acide para-aminobenzoique ; les derives salicyliques ; les derives du dibenzoylmethane ; les derives 
55 cinnamiques ; les deerives de p.fV-diphenylacrylate ; les derives de la benzophenone ; les derives du benzylidene 
camphre ; les derives du phenyl benzimidazole ; les derives de latriazine ; les derives du phenyl benzotriazole ; 
les derives anthraniliques ; les derives d'imidazolines ; les derives du benzalmalonate ; et leurs melanges. 
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37. Composition selon la revendication 35, caracterisee en ce que le filtre physique est choisi parmi les oxydes de 
titane, les oxydes de zinc et leurs melanges. 

38. Composition selon la revendication 31 , caracterisee en ce que le tensioactif moussant est choisi parmi les ten- 
5 sioactifs non ioniques, anioniques, amphoteres et zwitterioniques, et leurs melanges. 

39. Composition selon la revendication precedente, caracterisee en ce que le tensioactif moussant est choisi parmi 
les alkyl polyglucosides ; les esters de maltose ; les alcools gras polyglyceroles ; les derives de glucamine ; les 
carboxylates ; les derives des aminoacides ; les alkyl sulfates ; les alkyl ether sulfates ; les sulfonates ; les isethio- 

10 nates et acylisethionates ; les taurates ; les sulfosuccinates ; les alkyl sulfoacetates ; les phosphates et 

alkylphosphates ; les polypeptides ; les derives anioniques d'alkyl polyglucoside ; les savons d'acides gras ; les 
betai'nes ; les N-alkylamidobetaines ; les derives de la glycine ; les sultaines ; les alkyl polyaminocarboxylates ; 
les alkylamphoacetates ; et leurs melanges. 

is 40. Composition cosmetique et/ou dermatologique sous forme d'emulsion huile-dans-eau comportant une phase hui- 
leuse dispersee dans une phase aqueuse, caracterisee par le fait qu'elle comprend de 0 a environ 1 % en poids 
de tensioactif emulsionnant, par rapport au poids total de la composition, et qu'elle est conforme a la composition 
selon l'une quelconque des revendications 1 a 26 et 28 a 39. 

20 41. Composition selon l'une quelconque des revendications precedentes, caracterisee en ce qu'elle constitue un 
produit de soin, de traitement, de protection, de nettoyage, de demaquillage et /ou de maquillage des matieres 
keratiniques. 

42. Composition selon la revendication precedente, caracterisee en ce que la matiere keratinique est la peau. 

43. Utilisation cosmetique d'une composition cosmetique selon l'une quelconque des revendications 1 a 40, comme 
produit de soin pour la peau, les cheveux, le cuir chevelu, des cils, des sourcils, des ongles ou des muqueuses. 

44. Utilisation cosmetique d'une composition cosmetique selon l'une quelconque des revendications 1 a 40, comme 
so produit de maquillage. 

45. Utilisation cosmetique d'une composition cosmetique selon l'une quelconque des revendications 1 a 40, comme 
produit de protection solaire. 

35 46. Utilisation cosmetique d'une composition cosmetique selon l'une quelconque des revendications 1 a 40, comme 
produit capillaire rince ou non-rince. 

47. Utilisation cosmetique d'une composition cosmetique selon l'une quelconque des revendications 1 a 40, comme 
produit de nettoyage et/ou de demaquillage de la peau et/ou des yeux. 

40 

48. Precede de traitement cosmetique d'une matiere keratinique, caracterise en ce que I'on applique sur la matiere 
keratinique, une composition cosmetique telle que definie selon l'une quelconque des revendications 1 a 40. 

49. Precede selon la revendication precedente, caracterise en ce que la matiere keratinique est la peau. 

45 

50. Utilisation d'au moins un polymere hydrosoluble ou hydrodispersible, de structure triblocs B-A-B, ou A est un bloc 
polymerique hydrosoluble ionique et B un bloc polymerique hydrophobe et oD la quantite de bloc polymerique A 
est egale ou superieure a 50 % du poids total du polymere triblocs B-A-B, pour gelifier et/ou epaissir une compo- 
sition cosmetique et/ou dermatologique comprenant au moins une phase aqueuse. 

50 

51 . Utilisation selon la revendication precedente, caracterisee en ce que le bloc polymerique ionique A est totalement 
hydrophile et le bloc polymerique B est totalement hydrophobe. 

52. Utilisation selon la revendication 50 ou 51 , caracterisee en ce que la composition comprend en outre un polymere 
55 hydrosolubte ou hydrodispersible diblocs A'-B dans lequel A est un bloc polymerique hydrosoluble neutre et B un 

bloc polymerique hydrophobe. 
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1 

COSMETIC AND PERSONAL CARE COMPOSITIONS 
Field of the Invention 

The present invention relates to cosmetic and personal 
care compositions, such as hair styling compositions, 
containing block copolymers, and to their use in the 
treatment of hair. 

Background and Prior Art 

Cosmetic and personal care compositions such as hair 
styling sprays, mousses, gels, shampoos and conditioners, 
frequently contain resins, gums and adhesive polymers to 
provide a variety of benefits, for example, film-forming 
ability, thickening, sensory properties and hair shaping 
and setting. 

Polymers for use in such compositions are usually linear 
or graft homo- or co -polymers which contain various 
monomers in an alternating, random manner. 

Graft copolymers are known for use as film-forming 
polymers in hair care and other personal care 
compositions. These graft copolymers typically comprise 
a polymeric backbone and one or more macromonomers 
grafted to the backbone, in which the physical and 
chemical attributes such as glass transition temperature 
and water solubility can be selected independently for 
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the polymeric backbone and macromonomer grafts in order 
to provide the desired overall polymer properties. 

For example, WO95/01383 and WO95/01384 describe the use 
of water or alcohol soluble or dispersible graft 
copolymers in hair and skin care compositions, in which 
the copolymer has a backbone and two or more polymeric 
side chains, and is formed by copolymerisation of 
randomly repeating monomer units A and B. Monomer A is 
selected to have a hydrophobic character and macromonomer 
B comprises a long hydrophilic part. EP-A-0412704, EP-A- 
0408313 and EP-A-0412707 have suggested the use of 
silicone grafted acrylate copolymers in hair care 
applications. US 4,988,506 describes the use of non- 
pressure sensitive . polysiloxane-graf ted copolymers in 
hair care compositions. US 5,986,015 describes graft 
copolymers and hair care compositions containing them. 

Block copolymers have an advantage over graft copolymers 
in that the polymer architecture can be controlled more 
readily. This is particularly important when designing 
polymers with segments of distinct physical and chemical 
properties for particular applications. Graft copolymers 
typically have many side chains and are not characterised 
as block copolymers. 

WO 98/53794 discusses (AB) n block copolymers, where A is a 
silicone block and B is a vinylic block. US 5,271,930 
(Fintex Inc) describes benzoate esters of polyalkoxylated 
block copolymers, such as PLURONICS™, for skin and hair 
care compositions. US 5,472,686 and US 5,660,819 (both 
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Nippon Unicar) describe non-hydrolysing block copolymers 
comprising a linear polysiloxane-polyoxyalkylene block as 
a repeating unit in cosmetic formulations. US 5,965,115 
and US 5,972,356 (both Procter & Gamble) describe the use 
of silicone-polyoxyalkylene copolymer surfactants for 
improving stability of a polyorganosilicone emulsion in 
personal care compositions. 

ABA triblock copolymers where the A blocks are hard and 
the B- block is soft, are generally referred to as 
* thermoplastic elastomers" . Such polymers are multiphase 
compositions in which the phases are intimately 
dispersed. A well known material of this type is, for 
example, poly (styrene-b-butadiene-b-styrene) commonly 
known as Kraton™ and available from Shell Chemicals 
Company. However, these materials are only soluble in 
common organic solvents such as toluene and they are not 
soluble in cosmetically acceptable solvents such as water 
and ethanol . 

US 5,980,878 discloses thermoplastic elastomers for use 
in hair and skin care compositions which have a backbone 
polymer and a plurality of polymeric side chains bound 
along the length of the backbone polymer. The polymers 
described, which have a backbone and a plurality of 
pendant polymer chains, are effectively graft copolymers. 

International applications numbers PCT/EP00/04225 and 
PCT/EP00/04429 describe polysiloxane block copolymers 
which are built up from units of the formula [A] and [B] , 
in which A is a polymeric block built up from radically 
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polymer isable monomer and B is a polysiloxane block. The 
block copolymers may be used in cosmetic and personal 
care compositions. 

GB 1425228 discloses hair spray or setting lotions 
containing ABA block copolymers. The polymers are water 
insoluble and organic solvents are required in the 
compositions in order to solubilise the polymers. In all 
of the examples given, the A blocks are poly (2 -vinyl 
pyridine) and a typical B block is polybutadiene . 

Compositions suitable for application to the hair 
containing two-block or three -block copolymers are 
described in GB 1512280. The polymers contain an A block 
which is a homopolymer obtained from the polymerisation 
of an amino-substituted methacrylate ester, optionally 
quaternised. In all of the examples, an organic solvent, 
such as an alcohol, is required in order to solubilise 
the polymer and there is no suggestion in the document 
that the copolymers would be soluble in water. 

It is an object of the present invention to provide 
cosmetic and personal care compositions which exhibit 
advantages over the compositions of the prior art. In 
particular, the invention aims to provide a novel class 
of polymers for use in cosmetic and personal care 
compositions. The invention involves compositions 

containing polymers which can be produced relatively 
readily, and which have properties that can be tailored 
to the particular application. The hair treatment 
compositions of the invention which are useful for 
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styling hair may have advantages in terms of longer 
lasting hold and/or improved feel. 

Summary of the Invention 

In a first aspect, the present invention provides a 
cosmetic or personal care composition comprising a 
thermoplastic elastomer . which is a block copolymer 
comprising a core polymer having a backbone comprising at 
least a proportion of C-C bonds and two or more flanking 
polymers, each flanking polymer being covalently bound to 
an end of the core polymer, wherein the copolymer is 
soluble at a level of at least 1% by weight in water at 
25°C, and a cosmetically acceptable diluent or carrier. 

Further provided by the invention in a second aspect is a- 
cosmetic method of treating hair which comprises applying 
to the hair a composition of the invention. 

In a third aspect, the invention provides the use of a 
composition of the invention for the cosmetic treatment 
of hair. 

Brief Description of the Drawings 

The accompanying drawings illustrate, by way of example 
only, preferred embodiments of the invention. 

Figure 1 is a plot showing SEC traces of an ABA copolymer 
which may be used in the compositions of the invention 
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after polymerization of the midblock, and after addition 
of the endblocks to the midblock. 

Figure 2 shows the in-phase (G' ) and out-of -phase (G' ' ) 
components of the complex rheological modulus G* as a 
function of frequency (co) for a copolymer of DMA and MEA 
which may be used in a composition of the invention. 

Detailed Description of the Invention 

The present invention involves the development of 
polymers for use in compositions for cosmetic and 
personal care applications. The compositions comprise a 
thermoplastic elastomer. The thermoplastic elastomer is 
a block copolymer comprising a core polymer having a 
backbone comprising at least a proportion of C-C (ie, 
carbon- carbon) bonds and two or more flanking polymers. 
The linkages in the backbone of the core polymer 
preferably comprise greater than 50%, more preferably 
greater than 75%, most preferably greater then 95%, such 
as, for example, at least 99% (these percentages being by 
number) C-C bonds. In some cases, the backbone may 
contain 100% (by number) C-C bonds. Other bonds which 
may be present in the backbone of the core polymer, in 
addition to the C-C bonds, include, for example, C-0 
bonds. The flanking polymers are bound to an end of the 
core polymer. Preferably, the flanking polymers comprise 
at least a proportion of C-C (ie, carbon- carbon) bonds. 
The linkages in the backbone of the flanking polymer 
preferably comprise greater than 50%, more preferably 
greater than 75%, most preferably greater then 95%, such 
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as, for example, at least 99% (these percentages being by- 
number) C-C bonds. In some cases, the backbone of the 
flanking polymer may contain 100% (by number) C-C bonds. 
Other bonds which may be present in the backbone of the 
flanking polymer, in addition to the C-C bonds, include, 
for example, C-0 bonds. 

The core polymer can take a number of different forms. 
For example, the core polymer may be linear or star- 
shaped (the latter polymers also being termed "aerial") . 
Star- shaped polymers may have three or more arms. When 
the core polymer is linear, a flanking polymer is bound 
to each end of the core polymer and the resulting block 
copolymer is an ABA block copolymer; this is a preferred 
embodiment of the present invention. When the core 
polymer is star-shaped, a flanking polymer is bound to 
each end of the core polymer and the block copolymer 
therefore contains as many flanking polymers as there are 
points or free ends in the star shaped polymer. For 
example, if the star shaped core polymer has four ends 
the block copolymer will comprise four flanking polymer 
groups . 

Therefore, the block copolymer may have the structure 
(AB)n-Core, where A and B are polymeric blocks, n is 2 or 
more (preferably 2, or 4, 6, 8 or 12) and Core is a non- 
polymeric linking core. For ABA block copolymers, there 
may or may not be a non-polymeric core in the B block, 
depending on how polymerisation is carried out. In one 
preferred embodiment of the invention, the A and B blocks 
are each derived from a single monomer. 
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Usually, the flanking polymer (such as component A in an 
ABA block polymer) comprises or consists of a material 
that is hard at room temperature (ie, it has a high Tg) 
but becomes soft and fluid upon heating. Such materials 
are known in the art as "hard" blocks. The core polymer 
(such as component B in an ABA block copolymer) comprises 
or consists of a material that is soft at room 
temperature (ie, it has a low Tg) . Materials of this 
latter type are known in the art as "soft blocks" . 

The glass transition temperature (Tg) of the flanking 
polymer (eg, in the case of an ABA block copolymer, the A 
blocks) is typically from 0 to 300°C, preferably from 25 
to 175°C, more preferably from 3D to 150°C. The glass 
transition temperature of the core polymer (eg, in the 
case of an ABA block copolymer, the B blocks) is 
typically from -200 to 150°C, preferably from -100 to 
75°C, more preferably from -100 to 50°C, most preferably 
from -75 to 50°C (such as from -75 to less than 30°C) . 
Those skilled in the art will appreciate that the 
particular Tg values in any given case will depend on the 
overall nature of the polymer and the identity of the 
particular core and flanking polymers. The main 
requirement is that the flanking polymers will constitute 
hard blocks, whilst the core polymer will be a soft 
block. Typically, this means that the Tg of the flanking 
polymers will be higher than that of the core polymer. 

Tg or glass transition is a well-known term in polymer 
science that is used to describe the temperature at which 
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a polymer or a segment thereof undergoes a transition 
from a solid or brittle material to a liquid or rubber- 
like material. The glass transition temperature can be 
measured by a variety of standard techniques that are 
well known in polymer science. A common technique for 
the determination of glass transition temperature is 
differential scanning calorimetry, commonly known as DSC. 
The glass transition phenomenon in polymers is described 
in polymer textbooks and encyclopaedias, for example n 
Principles of Polymer Chemistry", A Rawe, Plenum Press, 
New York and London 1995, ISBN 0-306-44873-4. 

The core and flanking polymer segments are generally 
thermodynamically incompatible and they will therefore 
phase separate into multiphase compositions in which- the 
phases are intimately dispersed. 

The flanking and core polymers are typically selected in 
a manner so as to produce a block copolymer with balanced 
hydrophilic/hydrophobic character. The copolymer is, for 
example, soluble in water, and may also be soluble in 
ethanol or mixtures of ethanol and water or soluble in 
other cosmetically acceptable diluents or carriers. 

The copolymer is soluble in water at a level of at least 
1% by weight (more preferably at least 5% by weight, eg, 
1 to 25% by weight or 5 to 25% by weight) at 25°C. By 
soluble in water, it is meant that the copolymer does not 
phase separate, and preferably forms stable micelles, 
(for example over a period of at least 2 hours, more 
preferably at least 24 hours) for a 1% (or other 
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specified value) by weight solution in distilled water at 
25°C. 

The core polymer typically has a number average molecular 
weight of from 100 to 10,000,000 Da (preferably from 
2,000 to 200,000 Da, more preferably from 10,000 to 
100,000 Da) and a weight average molecular weight of from 
150 to 20,000,000 Da (preferably from 5,000 to 450,000 
Da, more preferably from 20,000 to 400,000 Da). The 
flanking polymers preferably have a number average 
molecular weight of from 80 to 500,000 Da (preferably 
from 100 to 100,000 Da, more preferably from 100 to 
20,000 Da) and a weight average molecular weight of from 
80 to 700,000 Da (preferably from 100 to 250,000 Da, more 
preferably from 200 to 50,000 Da) . The molar ratio of 
the core polymer to the flanking polymers is typically 
from 1:10 to 10:1. For example, the molar ratio of the 
core polymer to the flanking polymers may be from 3:1 to 
10:1. 

The block copolymers of the invention preferably have 
elastic moduli of from 1 to 1000 MPa, determined at 10 
Hz, 1% strain, 25°C in a simple tension geometry after 
two days of equilibration at 50% relative humidity, 25°C. 

The viscosity of the polymer is preferably less than 15 
mPas (centipoise; cp) , more preferably less than 12 mPas, 
such as for example in the range from 3 to 12 mPas (cp) , 
as estimated for 5 wt% polymer in 50 vol % aqueous 
ethanol solution at 25°C using capillary viscometry and 
assuming a viscosity for deionised water of 1 mPas. 
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Polymers having this viscosity are particularly useful in 
hair styling products which are formulated as sprays. 
For use in other hair styling applications, the viscosity 
of the polymers may be well outside this range. 

Preferably, the block copolymers of the invention retain 
a relatively high bond strength under conditions of 
relatively high humidity. The polymers preferably have- a 
bond strength of at least 30 g at 25°C and 30% relative 
humidity, the bond strength being determined by the 
method described herein in the examples in the section 
under the heading "Method for determining bond 
strengths* . More preferably, the polymers have a bond 
strength of at least 15 g at 25 °C and 50% relative 
humidity, even more preferably a bond strength in the 
range of from 15 g to 30 g at 25°C and 50% relative 
humidity. 

The block copolymers also preferably have an elastic 
modulus of less than 0.45 GPa, as determined by the 
method described herein in the examples in the section 
under the heading "Method for determining elastic 
modulus". Preferably, the polymer has an elastic modulus 
in the range of from 0.01 to 0.45 GPa, more preferably 
0.05 to 0.45 GPa, most preferably 0.1 to 0.45 GPa. 

The fact that the polymer retains a degree of bond 
strength at relatively high temperatures and high 
humidity means that the styling composition can continue 
to be effective at styling hair under these conditions. 
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Preferably, the polymer consists essentially of (ie, 
contains at least 95% and preferably substantially 100%) 
atoms selected from carbon, hydrogen, oxygen and 
. nitrogen. 

It will be appreciated that the particular bond strength 
of the polymer, which is most suitable for use in a 
composition of the invention, will depend on the nature 
of the intended market for the styling composition. The 
needs of the particular market will be dictated by, for 
example, typical temperature and humidity conditions in 
the geographical location defining that market (regions 
of higher temperature and/or humidity requiring higher 
bond strengths) and the preferences of local users of the 
composition (which will be dictated by hair type and 
fashion and/or cultural considerations) . Thus, a variety 
of different polymers having a variety of different bond 
strengths and other physical properties are potentially 
useful in the compositions of the invention. In order to 
achieve the desired bond strength and humidity resistance 
and to balance this with the local requirements of users 
of hair styling compositions, the chemical composition of 
the polymers can be adjusted to optimise the balance of 
the desired bond strength with other physical properties, 
such as glass transition temperature and water 
solubility. 

Each of the flanking polymers may, independently, 
comprise the same or different monomers. Hence, the 
copolymers used in the invention include, for example, 
ABA and ABC block copolymers. 
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The flanking polymers in each thermoplastic elastomer 
molecule are preferably substantially identical in terms 
of their composition and molecular weight. However, the 
flanking polymers may, alternatively, be different from 
each other in terms of their composition and/or molecular 
weight . 

Preferably, the flanking polymer and/or the core polymer, 
more preferably both the core polymer and the flanking 
polymer, comprise backbones which are obtainable by free 
radical polymerisation of vinylic monomers. Suitable 
vinylic monomers include those based on 
acrylate/methacrylate, acrylamide and/ or styrenic 
systems. However, other block copolymeric systems such 
as those derived by, for example, addition polymerisation 
mechanisms such as polycondensation can also be utilised, 
provided that the flanking and core polymers are derived 
from hard and soft segments, respectively. 

The block copolymers of the present invention can be 
produced by standard polymerisation techniques such as 
anionic or living free radical polymerisation 
methodologies. Suitable methods for preparing the 
polymers will be known to those skilled in the art. 

Free radically polymerisable monomers suitable for use in 
polymerisation methods to produce polymers suitable for 
use in the present invention are preferably ethylenically 
unsaturated monomers. The living free radical 

polymerisation route is preferred due to its versatility 
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and commercial viability. By » polymer isable" is 

preferably meant monomers that can be polymerised in 
accordance with a living radical polymerisation. 

By "ethylenically unsaturated" is meant monomers that 
contain at least one polymerisable carbon-carbon double 
bond (which can be mono-, di-, tri- or tetra- 
substituted) . Either a single monomer or a combination 
of two or more monomers can be utilised. In either case, 
the monomers are selected to meet the physical and 
chemical requirements of the final block copolymer. 

Suitable ethylenically unsaturated monomers useful herein 
include protected or non-protected acrylic acid- and 
methacrylic acid and salts, esters, anhydrides and amides 
thereof . 

The acrylic acid and methacrylic acid salts can be 
derived from any of the common non- toxic metal, ammonium, 
or substituted ammonium counter ions. 

The acrylic acid and methacrylic acid esters can be 
derived from Ci-40 straight chain, C 3 . 4 o branched chain, or 
C3-40 carbocyclic alcohols, from polyhydric alcohols having 
from about 2 to about 8 carbon atoms and from about 2 to 
about 8 hydroxyl groups {non-limiting examples of which 
include ethylene glycol, propylene glycol, butylene 
glycol, hexylene glycol, glycerin, and 1,2,6- 
hexanetriol) ; from amino alcohols (non-limiting examples 
of which include aminoethanol , dimethylaminoethanol and 
diethylaminoethanol and their quaternised derivatives); 
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or from alcohol ethers (non-limiting examples of which 
include methoxyethanol and ethoxyethanol) . 

The acrylic acid and methacrylic acid amides can be 
unsubstituted, N-alkyl or N-alkylamino mono- substituted, 
or N,N-dialkyl, or N, N-dialkylamino disubstituted, 
wherein the alkyl or alkylamino groups can be derived 
from Ci-40 (preferably Ci-i 0 ) straight chain, C 3 . i0 branched 
chain, or C3-40 carbocyclic moieties. In addition, the 
alkylamino groups can be quatemised. 

Also useful as monomers are protected and unprotected 
acrylic or/ and methacrylic acids, salts, esters and 
amides thereof, wherein the substituents are on the two 
and/or three carbon position of the acrylic and/ or 
methacrylic acids, and are independently selected from Ci- 
4 alkyl, hydroxyl, halide (-C1, -Br, -P, -I), -CN, and - 
C0 2 H, for example methacrylic acid, ethacrylic acid, • 
alpha- chloroacrylic acid and 3-cyano acrylic acid. The 
salts, esters, and amides of these substituted acrylic 
and methacrylic acids can be defined as described above 
for the acrylic/methacrylic acid salts, esters and 
amides . 

Other useful monomers include vinyl and allyl esters of 
Ci-40 straight chain, C 3 . 4 o branched chain, or C3-40 
carbocyclic carboxylic acids, vinyl and allyl halides 
(eg, vinyl chloride, allyl chloride) , (eg, vinyl 
pyridine, allyl pyridine) ; vinylidene chloride; and 
hydrocarbons having at least one unsaturated carbon- 
carbon double bond (eg, styrene, alpha-methylstyrene, t- 
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butyl styrene, butadiene, isoprene, cyclohexadiene, 
ethylene, propylene, 1-butene, 2-butene, isobutylene, p- 
methylstyrene) ; and mixtures thereof. 

Preferred ethylenically unsaturated monomers have the 
following general formula: 

. H (R 1 ) C - C (R 2 ) (C(O)G) 

in which R l and R 2 are independently selected from 
hydrogen, C1-C10 straight or branched chain alkyl (the 
term alkyl, when used herein, refers to straight chain 
and branched groups) , methoxy, ethoxy, 2-hydroxyethoxy, 
2-methoxyethyl and 2-ethoxyethyl groups; 

G is selected from hydroxyl, -0(M)i/ v , -OR 3 , -NH 2 , -NHR 3 
and - N(R 3 ) (R 4 ) ; 

where M is a counter- ion of valency v selected from metal 
ions such as alkali metal ions and alkaline earth metal 
ions, ammonium ions and substituted ammonium ions such as 
mono-, di-, tri- and tetraalkylammonium ions, and each R 3 
and R 4 is independently selected from hydrogen, C x -C 8 
straight or branched chain alkyl, N,N-dimethylaminoethyl, 
2-hydroxyethyl, 2-methoxyethyl, and 2-ethoxyethyl. 

More preferred specific monomers useful herein include 
those selected from protected and unprotected acrylic 
acid, methacrylic acid, ethacrylic acid, methyl acrylate, 
ethyl acrylate, cc-butyl acrylate, iso-butyl acrylate, t- 
butyl acrylate, 2-ethylhexyl acrylate, decyl acrylate, 
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octyl acrylate, methyl methacrylate, ethyl methacrylate, 
n-butyl methacrylate, iso-butyl methacrylate, t-butyl 
methacrylate, 2-ethylhexyl methacrylate, decyl 

methacrylate, methyl ethacrylate, ethyl ethacrylate, n- 
butyl ethacrylate, iso-butyl ethacrylate, t-butyl 
ethacrylate, 2-ethylhexyl ethacrylate, decyl ethacrylate, 
2 , 3 -dihydroxypropyl acrylate, 2 , 3 -dihydroxypropyl 

methacrylate, 2 -hydroxyethyl acrylate, 2-hydroxypropyl 
acrylate, hydroxypropyl methacrylate, glyceryl 

monoacrylate, glyceryl monoethacrylate, glycidyl 
methacrylate, glycidyl acrylate, acrylamide, 

methacrylamide, ethacryl amide , N-methyl acrylamide, N,N- 
dimethyl acrylamide, N , N- dimethyl methacrylamide, N- ethyl 
acrylamide, N-isopropyl acrylamide, N-butyl acrylamide, 
N-t-butyl acrylamide, N,N-di -n-butyl acrylamide, N,N- 
diethylacrylamide, N-octyl acrylamide, N-octadecyl 
acrylamide, N,N-diethylacrylamide, N-phenyl acrylamide, 
N-methyl methacrylamide, N-ethyl methacrylamide, N- 
dodecyl methacrylamide, N,N-dimethylaminoethyl 

acrylamide, quaternised N,N-dimethylaminoethyl 

acrylamide, N,N-dimethylaminoethyl methacrylamide, 
quaternised N,N-dimethylaminoethyl methacrylamide, N,N- 
dimethylaminoethyl acrylate, N,N-dimethylaminoethyl 
methacrylate, quaternised N,N-dimethyl-aminoethyl 

acrylate, quaternised N,N-dimethylaminoethyl 

methacrylate, 2 -hydroxyethyl acrylate, 2 -hydroxyethyl 
methacrylate, 2 -hydroxyethyl ethacrylate, glyceryl 
acrylate, 2-methoxyethyl acrylate, 2 -methoxyethyl 
methacrylate, 2-methoxyethyl ethacrylate, 2-ethoxyethyl 
acrylate, 2-ethoxyethyl methacrylate, 2-ethoxyethyl 
ethacrylate, maleic acid, maleic anhydride and its half 
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esters, fumaric acid, itaconic acid, itaconic anhydride 
and its half esters, crotonic acid, angelic acid, 
diallyldimethyl ammonium chloride, vinyl pyrrolidone 
vinyl imidazole, methyl vinyl ether, methyl vinyl ketone, 
maleimide, vinyl pyridine, vinyl pyridine -N- oxide, vinyl 
furan, styrene sulphonic acid and its salts, allyl 
alcohol, allyl citrate, allyl tartrate, vinyl acetate, 
vinyl alcohol, vinyl caprolactam, vinyl acetamide, vinyl 
formamide and mixtures thereof. 

Even more preferred monomers are those selected from 
methyl acrylate, methyl methacrylate, methyl ethacrylate, 
ethyl acrylate, ethyl methacrylate, ethyl ethacrylate, n- 
butyl acrylate, n-butyl methacrylate, n-butyl. 
ethacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl 
methacrylate, 2-ethylhexyl ethacrylate, N-octyl 
acrylamide, 2 -methoxyethyl acrylate, 2 -hydroxys thy 1 
acrylate, N,N-dimethylaminoethyl acrylate, N,N- 
dimethylaminoethyl methacrylate, acrylic acid, 

methacrylic acid, N-t-butylacrylamide, N-sec- 

butylacryl amide, N,N-dimethylacrylamide, N,N- 

dibutylacrylamide, N,N-dihydroxyethyllacrylamide ' 2- 
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 
benzyl acrylate, 4-butoxycarbonylphenyl acrylate, butyl 
acrylate, 4-cyanobutyl acrylate, cyclohexyl acrylate, 
dodecyl acrylate, 2-ethylhexyl acrylate, heptyl acrylate, 
iso-butyl acrylate, 3-methoxybutyl acrylate, 3- 
methoxypropyl acrylate, methyl acrylate, N-butyl 
acrylamide, N,N-dibutyl acrylamide, ethyl acrylate, 
methoxyethyl acrylate, hydroxyethyl acrylate, 

diethyleneglycolethyl acrylate and mixtures thereof. 
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Particularly preferred for the flanking polymers are 
polymers of an acrylamide eg, N,N-dialkylacrylamides, 
preferably N,N-dimethylacrylamide. Representative 
examples of particularly preferred monomers for the 
flanking polymers therefore include, but are not 
restricted to: acrylamide, methacrylamide, N-tert- 
butylacrylamide, N-sec-butylacrylamide, N,N- 

dimethylacrylamide, N,N-dibutylacrylamide, N,N- 

dihydroxyethylacrylamide, acrylic and methacrylic acids 
and their sodium, potassium, ammonium salts, styrene, 
styrenesulphonic acid, N,N-dialkylaminoethyl acrylate, 
N,N-dialkylaminoethyl acrylamide, vinyl formamide, tert- 
butyl acrylate and tert -butyl methacrylate . N,N- 
dialkylacrylamides and N-alkylacrylamides, wherein the 
alkyl groups are Cj.-C 8 straight or branched chain alkyl 
(particularly N,N-dimethylacrylamide) , are the most 
preferred class of monomers for the flanking polymer. 

It is preferred that the core polymer is a polymer of an 
acrylate ester. Preferred acrylate esters are esters of 
acrylic acid and Ci-C 8 straight or branched chain 
alcohols. Representative examples of monomers for the 
core polymer include, but are not restricted to: benzyl ' 
acrylate, 4 -butoxycarbonylphenyl acrylate, butyl 
acrylate, 4-cyanobutyl acrylate, cyclohexyl acrylate, 
dodecyl acrylate, 2-ethylhexyl acrylate, heptyl acrylate, 
iso-butyl acrylate, 3-methoxybutyl acrylate, 3- 
methoxypropyl acrylate, methyl acrylate, neopentyl 
acrylate, nonyl acrylate, octyl acrylate, phenethyl 
acrylate, propyl acrylate, N-butyl acrylamide, N,N- 
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dibutyl acrylamide, ethyl acrylate, methoxyethyl 
acrylate, hydroxyethyl acrylate, dlethyleneglycolethyl 
acrylate. More preferred are polymers of a (C1-C3 
alkoxy) C1-C6 alkyl acrylate. Particularly preferred core 
polymers are polymers or copolymers of (2 -methoxyethyl) 
acrylate . 

Preferably, the block copolymer of the invention contains 
up to 85% by weight of the flanking polymers, based on 
flanking and core polymers. More preferably, the block 
copolymer contains from 20% to 85% by weight of the 
flanking polymers. 

In the block copolymers of the invention, each of the 
core and flanking polymers is preferably derived from a 
single monomer. 

The core polymer is preferably a polymer of (2- 
methoxyethyl) acrylate. Preferably, the flanking 

polymers are polymers of N,N- dimethyl acrylamide. More 
preferably, the copolymer is a poly (N,N- dimethyl 
acrylamide) -poly ( (2 -methoxyethyl ) acrylate) -poly (N, N- 

dimethyl acrylamide) block copolymer. 

The block copolymers of the invention may have further 
polymer chains grafted onto the core polymer and/or one 
or more (or all) of the flanking polymers. Suitable 
polymer chains for grafting onto the block copolymers 
include, for example, silicones, and polymers derived 
from monomers such as acrylate and methacrylate esters 
(eg, esters of acrylic or methacrylic acid with Ci-C 8 
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straight or branched chain alcohols) , styrene (optionally 
substituted with one or more Cx-Cia straight or branched 
chain alkyl groups) and mixtures thereof. Other suitable 
polymer chains include polyalkyleneglycols, such as 
polyethyleneglycol or polypropyleneglycol . The polymer 
chains which may be grafted onto the block copolymers may 
be hydrophobic or hydrophilic and hydrophobic, 
hydrophilic or mixtures of hydrophobic and hydrophilic 
chains may be grafted onto the block copolymers. 
Suitable hydrophobic and hydrophilic macromers for the 
grafts are described in WO 95/06078. 

ABA Block Copolymers 

The preferred polymers for use in the present invention 
are ABA block copolymers. As used herein, *A-B-A block 
copolymer" refers to a polymer comprising at least three 
segments having at least two differing compositions and 
also having any one of a number of different 
architectures, where the monomers are not incorporated 
into the polymer architecture in a solely statistical or 
uncontrolled manner. The transition from each A block to 
B block may be sharply defined or may be tapered (ie, 
there may be a gradual compositional change from A to B 
blocks) . Although there may be two, three, four or more 
monomers in a single block- type polymer architecture, it 
will still be referred to herein as a block copolymer. 
In some embodiments, the block copolymers of this 
invention include one or more blocks of random copolymer 
(referred to herein as an W R" block) together with one or 
more blocks of single monomers. Thus, the polymer 
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architecture may be A-R-A, R-B-R, R-B-A, R-R'-R, A-R-B-A 
or A-R-B-R-A, where R and R' are random blocks of 
monomers A and B or of monomers B and C or more monomers. 
Moreover, the random block can vary in composition or 
size with respect to the overall block copolymer. In 
some embodiments, for example, the random block will 
account for between 5 and 80 % by weight of the mass of 
the block copolymer. In other embodiments, the random 
block R will account for. more or less of the mass of the 
block copolymer, depending on the application. 
Furthermore, the random block may have a compositional 
gradient of one monomer to the other (e.g., A:B) that 
varies across the random block in an algorithmic fashion, 
with such algorithm being either linear having a desired 
slope, exponential having a desired exponent (such as a 
number from 0.1-5) or logarithmic. The random block may 
be subject to the same kinetic effects, such as. 
composition drift, that would be present in any other 
radical copolymerization and its composition, and size 
may be affected by such kinetics, such as Markov 
kinetics. Any of the monomers listed elsewhere in this 
specification may be used in the block copolymers of this 
invention. 

A "block" within the scope of the block copolymers of 
this invention typically comprises about 5 or more 
monomers of a single type (with the random blocks being 
defined by composition and/or weight percent, as 
described above) . In preferred embodiments, the number 
of monomers within a single block may be about 10 or 
more, about 15 or more, about 20 or more or about 50 or 



WO 02/28357 



PCT/EP01/11304 



23 

more. Bach block may have a desired architecture and 
thus, each block may be linear, branched (with short or 
long chain branches), star (with 3 or more arms), etc. 
Other architectures will be apparent to those of skill in 
the art upon review of this specification. 

In one embodiment, block copolymers are assembled by the 
sequential addition of different monomers or monomer 
mixtures to living polymerization reactions. In another 
embodiment, the addition of a pre-assembled 
functionalized block (such as a telechelic oligomer or. 
polymer) to a free radical polymerization mixture yields 
a block copolymer (e.g., the polymerization mixture may 
be controlled or "living") . Ideally, the growth of each 
block occurs with high conversion. Conversions are 
determined by NMR via integration of polymer to monomer 
signals. Conversions may also be determined by size 
exclusion chromatography (SEC) via integration of polymer 
to monomer peak. For UV detection, the polymer response 
factor must be determined for each polymer /monomer 
polymerization mixture. Typical conversions can be 50% 
to 100 % for each block, more specifically in the range 
of from about 60% to about 90%) . Intermediate conversion 
can lead to block copolymers with a random copolymer 
block separating the two or more homopolymer blocks, 
depending on the relative rates of polymerization and 
monomer addition. At high conversion, the size of this 
random block is sufficiently small such that it is less 
likely to affect polymer properties such as phase 
separation, thermal behaviour and mechanical modulus. 
This fact can be intentionally exploited to improve 
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polymerization times for many applications without 
measurably affecting the- performance characteristics of 
the resulting polymer. This is achieved by intentionally 
^killing" or terminating the living nature of the 
polymerization when a desired level of conversion (e.g., 
>80%) is reached by, e.g., cooling the polymerization to 
room temperature or by neutralizing the control agent, 
for example by introducing acids, bases, oxidizing 
agents, reducing agents, radical sources, scavengers, 
etc. In the absence of a radical control agent, the 
polymerization continues uncontrolled (typically at much 
higher reaction rates) until the remaining monomer is 
consumed. 

The existence of a block copolymer according to this 
invention is determined by methods known to those of 
skill in the art. For example, those of skill in the art 
may consider nuclear magnetic resonance (NMR) studies of 
the block copolymer. Those of skill in the art would 
also consider the measured increase of molecular weight 
upon addition of a second monomer to chain-extend a 
living polymerization of a first monomer. Block 
copolymer structure can be suggested by observation 
microphase separation, including long range order 
(determined by X-ray diffraction) , microscopy and/ or 
birefringence measurements. Other methods of determining 
the presence of a block copolymer include mechanical 
property measurements, (e.g., elasticity of 
soft/hard/soft block copolymers) , thermal analysis and 
chromatography (e.g., absence of homopolymer) . 
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Measurement of optical properties, such as absorbance 
(color and clarity) , provides information about the phase 
morphology and microstructure of the polymer emulsions. 
Thus, for example, birefringence measurements may 
indicate the presence of optical anisotropy resulting 
from microphase separation in hard/soft block copolymers. 
Likewise, sharp color delineations in optical micrographs 
of annealed polymer films can indicate the presence of 
ordered, microphase-separated block copolymer structure. 

Block copolymers of sufficiently high molecular weight 
phase separate on a microscopic scale, to form 
periodically arranged microdomains which typically 
comprise predominantly one or the other polymer. These 
may take the form of lamellae, cylinders, spheres, and 
other more complex morphologies, and the domain sizes and 
periods are typically in the range 10-100 nm. Such 
microphase separation can be detected obtained in a 
variety of ways, including electron microscopy, x-ray or 
neutron scattering or reflectivity, measurement of 
optical anisotropy, and rheological measurements. The 
absence of a periodic microstructure is not necessarily 
evidence against having synthesized a block copolymer, as 
such absence may be due to low molecular weight, broad 
molecular weight distribution of the individual blocks, 
weak intermolecular interactions, or inadequate time and 
slow kinetics for microphase separation. However, the 
presence of a periodic microstructure on the 10-100 nm 
scale is considered extremely compelling evidence for 
block copolymer formation in accord with this invention. 
A periodic microstructure is not, however, an essential 
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feature of the copolymers which may be used in the 
compositions of this invention. 

Block copolymers are well-known to form terraced films, 
where the film thickness is restricted to integer or 
half-integer multiples of the microstructure period. 
This occurs because preferential interactions of one or 
the other block with the substrate and/or free surface 
cause a layering of the microdomains parallel to the film 
surface .(see for example G. Coulon, D. Ausserre, and T.P. 
Russell, J. Phya. (Paris) 51, 777 (1990); and T.P. 
Russell, G. Coulon, V.R. Deline, and D.C. Miller, 
Macromoleculea 22, 4600-6 (1989)). When observed in a 
reflection microscope (on a reflecting substrate such as 
a silicon wafer) , the terracing manifests itself as a 
series of discrete, well-defined colors with sharp 
boundaries between them. The colors are a result of 
interference between light reflected from the top and 
bottom surfaces of the film, and depend on the local film 
thickness ("Newton's rings"). If terracing does not 
occur, the colors blend continuously from one into the 
other. 

The presence of chemically homogeneous sequences within 
block copolymers leads to a phase transition known as 
microphase separation. Energetically unfavorable 

interactions between chemically distinct monomers drive 
the blocks to separate into spatially distinct domains. 
Since the blocks are covalently bound together, these 
domains are comparable in size to the dimensions of the 
polymers themselves. The presence of these domains 
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alters the physical properties of the materials, giving 
the resulting composite many of the chemical and physical 
characteristics of each block. 

Polymerisation Process 

Although any conventional method can be used for the 
synthesis of the block copolymers of the invention, 
living free radical polymerisation is the preferred 
polymerisation process. Such polymerisations are 

described in the literature, for example: Tailored 
polymers by free radical processes, E Rizzardo et al, 
Macromol. Symp. 1999, 143 (World Polymer Congress, 37 th 
International Symposium on Macromolecules, 1998), 291- 
307, ISSN: 102-1360: also Atom transfer radical 
polymerisation and controlled radical polymerisation, Z 
Zhang, et al, Gaofenzi Tongabo, 1999, (3) 138-144; K 
Matyjazewski, Classification and comparison of various 
controlled/ "living" radical polymerisations. Book of 
Abstracts, 218 th ACS National Meeting, New Orleans, Aug 
22-26 (1999), Poly-042. 

In principle, any "living" free radical polymerisation 
techniques such as nitroxide radical controlled, atom 
transfer radical polymerisation (ATRP) , reversible 
addition fragmentation chain transfer (RAFT) and 
catalytic chain transfer (CCT) could be used. The 
preferred polymerisation routes for the block copolymers 
of this invention are nitroxide mediated processes. 
Thus, a bis -nitroxide initiator may be employed to 
produce well-defined ABA block copolymers. The process 
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comprises two steps. In the first step, a core polymer 
of a defined length is synthesised with the bis-nitroxide 
initiator at the "centre" of the core polymer. This 
involves the living polymerisation of the monomer or 
monomers with a bis-nitroxide initiator. After this 
first stage is complete, the core polymer is optionally 
purified or used without purification. The second step 
involves the . introduction of the flanking polymer monomer 
or monomers using the same technique of living 
polymerisation. The polymerisation process can be 
closely monitored by gel permeation chromatography (GPC) , 
NMR and viscosity measurements. The polymerisation 
process is preferably stopped when high conversions are 
achieved. 

Living free radical polymerisation techniques suitable 
for use in the preparation of polymers for use in the 
invention include, for example, those described in Hawker 
et al., "Development of a Universal Alkoxyamine for 
'Living r Free Radical Polymerizations," J. Am. Chem. 
Soc, 1999, 121(16), pp. 3904-3920 for a nitroxide 
mediated processes and in U.S. Patent Application No. 
09/520,583, filed March 8, 2000 and corresponding 
international application PCT/US00/06176, which process 
is particularly preferred, and both of these applications 
are incorporated herein by reference. 

Suitable polymerisation reactions include, for example, 
the following ratios of starting materials, temperature, 
pressure, atmosphere and reaction time. Temperatures for 
polymerization are typically in the range of from about 
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80°C to about 130 °C, more preferably in the range of from 
about 95°C to about 130°C and even more preferably in the 
range of from about 120°C to about 130°C. The atmosphere 
may be controlled, with an inert atmosphere being 
preferred, such as nitrogen or argon. The molecular 
weight of the polymer can be controlled via controlled 
free radical polymerization techniques or by controlling 
the ratio of monomer to initiator. Generally, the ratio 
of monomer to initiator is in the range of from about 200 
to about 800. In a nitroxide radical controlled 
polymerization the ratio of control agent to initiator 
can be in the range of from about 1 mol % to about 10 mol 
% and this is preferred. The polymerization may be 
carried out in bulk or in a suitable solvent such as 
diglyme. Polymerization reaction time may be in the range 
of from about 0.5 hours to about 72 hours, preferably 
from about 1 hour to about 24 hours and more preferably 
from about 2 hours to about 12 hours. 

The polymers used in the present invention are preferably 
produced by the living free radical process. 

Compositions of the invention 

Compositions of the present invention are preferably 
formulated into hair care compositions, especially 
hairspray compositions, but can also be formulated into a 
wide variety of product types, including mousses, gels, 
lotions, tonics, sprays, shampoos, conditioners, rinses, 
hand and body lotions, facial moisturisers, sunscreens, 
anti-acne preparations, topical analgesics, mascaras, and 
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the like. Compositions of the invention comprise a 
cosmetically acceptable diluent or carrier. Preferably, 
the compositions are for use in styling human hair and, 
more preferably, they are packaged and labelled as such. 

Compositions of the invention preferably contain the 
polymer in an amount of from 0.01% to 30% (more 
preferably from 0.1 to 10%, even more preferably from 0.1 
to 5%) by weight. Compositions of the invention may, 
optionally, comprise a fragrance or perfume and/or one or 
more of the optional additional components described 
hereinafter. 

The carriers and additional components required to 
formulate such products vary with product type and can be 
routinely chosen by one skilled in the art. The following 
is a description of some of these carriers and additional 
components . 

Carriers 

Hair care compositions of the present invention can 
comprise a carrier, or a mixture of such carriers, which 
are suitable for application to the hair. The carriers 
are present at from about 0.5% to about 99.5%, preferably 
from about 5.0% to about 99.5%, more preferably from 
about 10.0% to about 98.0%, of the composition. As used 
herein, the phrase "suitable for application to hair" 
means that the carrier does not damage or negatively 
affect the aesthetics of hair or cause irritation to the 
underlying skin. 
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Carriers suitable for use with hair care compositions of 
the present invention include, for example, those used in 
the formulation of hair sprays, mousses, tonics, gels, 
shampoos, conditioners, and rinses. The choice of 
appropriate carrier will also depend on the particular 
thermoplastic elastomer to be used, and whether the 
product formulated is meant to be left on the surface to 
which it is applied (e.g., hair spray, mousse, tonic, or 
gel) or rinsed off after use (e.g., shampoo, conditioner, 
rinse) . 

The carriers used herein can include a wide range of 
components conventionally used in hair care compositions. 
The carriers can contain a solvent to dissolve or 
disperse the particular thermoplastic elastomer being 
used, with water, the Ci-C 6 alcohols, lower alkyl acetate 
and mixtures thereof being preferred. The carriers can 
also contain a wide variety of additional materials such 
as acetone, hydrocarbons (such as isobutane, hexane, 
decene) , halogenated hydrocarbons (such as Freons) and 
volatile silicones such as cyclomethicone . 

When the hair care composition is a hair spray, tonic, 
gel, or mousse the preferred solvents include water, 
ethanol, volatile silicone derivatives, and mixtures 
thereof. The solvents used in such mixtures may be 
miscible or immiscible with each other. Mousses and 
aerosol hair sprays can also utilise any of the 
conventional propellants to deliver the material as a 
foam (in the case of a mousse) or as a fine, uniform 
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spray (in the case of an aerosol hair spray) . Examples 
of suitable propellants include materials such as 
trichlorof luoromethane , dichlorodif luoromethane , 

difluoroethane, dimethyl ether, propane, n-butane or 
isobutane. A tonic or hair spray product having a low 
viscosity may also utilise an emulsifying agent. 
Examples of suitable emulsifying agents include nonionic, 
cationic, anionic surfactants, or mixtures thereof. If 
such an emulsifying agent is used, it is preferably 
present at a level of from about 0.01% to about 7.5% by 
weight based on total weight of the composition. The 
level of propellant can be adjusted as desired but is 
generally from about 3% to about 30% by weight based on 
total weight for mousse compositions and from about 15% 
to about 50% by weight based on total weight for aerosol 
hair spray compositions. 

Suitable spray containers are well known in the art and 
include conventional, non- aerosol pump sprays i.e., 
"atomisers", aerosol containers or cans having 
propellant, as described above, and also pump aerosol 
containers utilising compressed air as the propellant. 

Where the hair care compositions are conditioners and 
rinses, the carrier can include a wide variety of 
conditioning materials. Where the hair care compositions 
are shampoos, the carrier can include, for example, 
surfactants, suspending agents, and thickeners. Hair 
styling creams or gels also typically contain a 
structurant or thickener, typically in an amount of from 
0.01% to 10% by weight. 
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The carrier can be in a wide variety of forms. For 
example, emulsion carriers, including oil-in-water, 
water- in-oil, water- in-oil- in- water, and oil -in- water- in- 
silicone emulsions, are useful herein. These emulsions 
can cover a broad range of viscosities, e.g., from about 
100 cps to about 200,000 cps. These emulsions can also 
be delivered in the form of sprays using either 
mechanical pump containers or pressurised aerosol 
containers using conventional propellants'. These 
carriers can also be delivered in the form of a mousse. 
Other suitable topical carriers include anhydrous liquid 
solvents such as oils, alcohols, and silicones (e.g., 
mineral oil, ethanol, isopropanol, dimethicone, 
cyclomethicone, and the like) ; aqueous-based single phase 
liquid solvents (e.g., hydro-alcoholic solvent systems); 
and thickened versions of these anhydrous and aqueous- 
based single phase solvents (e.g., where the viscosity of 
the solvent has been increased to form a solid or semi- . 
solid by the addition of appropriate gums, resins, waxes, 
polymers, salts, and the like) . 

Additional Components 

A wide variety of additional components can be employed 
in cosmetic and personal care compositions according to 
the present invention. Examples include the following: 

hair styling polymers for hair styling compositions 
such as hair sprays, gels, and mousses. Hair styling 
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polymers are well known articles of commerce and many 
such polymers are available commercially which contain 
moieties which render the polymers cat ionic, anionic, 
amphoteric or nonionic in nature. The polymers may be 
synthetic or naturally derived. 

The amount of the polymer may range from 0.5 to 10%; 
preferably 0.75 to 6% by weight based on total weight of 
the composition. 

Examples of anionic hair styling polymers are: 

copolymers of vinyl acetate and crotonic acid; 

terpolymers of vinyl acetate, crotonic acid and a vinyl 
ester of an alpha-branched saturated aliphatic 
monocarboxylic acid such as vinyl neodecanoate; 

copolymers of methyl vinyl ether and maleic anhydride 
(molar ratio about 1:1) wherein such copolymers are 50% 
esterified with a saturated alcohol containing from 1 to 
4 carbon atoms such as ethanol or butanol; 

acrylic copolymers containing acrylic acid or methacrylic 
acid as the anionic radical -containing moiety with other 
monomers such as: esters of acrylic or methacrylic acid 
with one or more saturated alcohols having from 1 to 22 
carbon atoms (such as methyl methacrylate, ethyl 
acrylate, ethyl methacrylate, n-butyl acrylate, t-butyl 
acrylate, t-butyl methacrylate, n-butyl methacrylate, n- 
hexyl acrylate, n-octyl acrylate, lauryl methacrylate and 
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behenyl acrylate) ; glycols having from 1 to 6 carbon 
atoms (such as hydroxypropyl methacrylate and 
hydroxyethyl acrylate) ; styrene; vinyl caprolactam; vinyl 
acetate; acrylamide; alkyl acrylamides and 

methacrylamides having 1 to 8 carbon atoms in the alkyl 
group (such as me thacryl amide, t-butyl acrylamide and n- 
octyl acrylamide) ; and other compatible unsaturated 
monomers . 

The polymer may also contain grafted silicone, such as 
polydimethylsiloxane - 

Specific examples of suitable anionic hair styling 
polymers are: 

RESYN® 28-2930 available from National Starch (vinyl 
acetate/crotonic acid/vinyl neodecanoate copolymer) ; 

ULTRAHOLD® 8 available from BASF (CTFA designation 
Acrylates/acrylamide copolymer) ; 

the GANTREZ®ES series available from ISP corporation 
(esterified copolymers of methyl vinyl ether and maleic 
anhydride) . 

Other suitable anionic hair styling polymers include 
carboxylated polyurethanes . Carboxylated polyurethane 
resins are linear, hydroxyl -terminated copolymers having 
pendant carboxyl groups. They may be ethoxylated and/or 
propoxylated at least at one terminal end. The carboxyl 
group can be a carboxyl ic acid group or an ester group, 
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wherein the alkyl moiety of the ester group contains one 
to three carbon atoms. The carboxylated polyurethane 
resin can also be a copolymer of polyvinylpyrrolidone and 
a polyurethane, having a CTFA designation 
PVP/polycarbamyl polyglycol ester. Suitable carboxylated 
polyurethane resins are disclosed in EP-A-0619111 and US 
Patent No. 5,000,955. Other suitable hydrophilic 

polyurethanes are disclosed in US Patent Nos. 3,822,238; 
4,156,066; 4,156,067; 4,255,550; and 4,743,673. 

Amphoteric hair styling polymers which can contain 
cationic groups derived from monomers such as t-butyl 
aminoethyl methacrylate as well as carboxyl groups 
derived from monomers such as acrylic acid or methacrylic 
■ acid can also be used in the present invention. One 
specific example of an amphoteric hair styling polymer is 
Amphomer® (Octylacrylamide/ acrylates/butylaminoethyl 
methacrylate copolymer) sold by the National Starch and 
Chemical Corporation. 

Examples of nonionic hair styling polymers are 
homopolymers of N- vinylpyrrolidone and copolymers of N- 
vinylpyrrolidone with compatible nonionic monomers such 
as vinyl acetate. Nonionic polymers containing N- 
vinylpyrrolidone in various weight average molecular 
weights are available commercially from ISP Corporation - 
specific examples of such materials are homopolymers of 
N-vinylpyrrolidone having an average molecular weight of 
about 630,000 sold under the name PVP K-90 and are 
homopolymers of N-vinylpyrrolidone having an average 



WO 02/28357 



PCT/EP01/11304 



37 

molecular weight of about 1, 000, 000 " sold under the name 
of PVP K-120. 

Other suitable nonionic hair styling polymers are cross- 
linked silicone resins or gums. Specific examples 
include rigid silicone polymers such as those described 
in EP-A-0240350 and cross-linked silicone gums such as 
those described in WO 96/31188. 

Examples of cationic hair styling polymers are copolymers 
of amino -functional acrylate monomers such as lower alkyl 
aminoalkyl acrylate, or methacrylate monomers such as 
dimethylaminoethyl methacrylate, with compatible monomers 
such as N-vinylpyrrolidone, vinyl caprolactam, alkyl 
methacrylates (such as methyl methacrylate and ethyl 
methacrylate) and alkyl acrylates (such as ethyl acrylate 
and n-butyl acrylate) . 

Specific examples of suitable cationic polymers are: 

copolymers of N-vinylpyrrolidone and dimethylaminoethyl 
methacrylate, available from ISP Corporation as Copolymer 
845, Copolymer 937 and Copolymer 958; 

copolymers of N-vinylpyrrolidone and 

dimethylaminopropylacrylamide or me thacryl amide, 

available from ISP Corporation as Styleze® CC10; 

copolymers of N-vinylpyrrolidine and dimethylaminoethyl 
methacrylate ; 
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copolymers of vinylcaprolactam, N- vinylpyrrolidone and 
dimethylaininoethylmethacrylate; 

Polyquaternium-4 (a copolymer of diallyldimonium 

chloride and hydroxyethylcellulose) ; 

Polyquaternium-11 (formed by the reaction of diethyl 
sulphate and a copolymer of vinyl pyrrol idone and 
dimethyl aminoethylmethacrylate) , available from ISP as 
Gafquat® 734, 755 and 755N, and from BASF as Luviquat© 
PQH; 

Polyquaternium-16 (formed from methylvinylimidazolium 
chloride and vinylpyrrolidone) , available from BASF as 
Luviquat® FC 370, FC 550, FC 905 and HM-552; 

Polyquaternium-4 6 (prepared by the reaction of 
vinylcaprolactam and vinylpyrrolidone with 

methylvinylimidazolium methosulphate) , available from 
BASF as Luviquat®Hold. 

Examples of suitable naturally-derived polymers include 
shellac, alginates, gelatins, pectins, cellulose 
derivatives and chitosan or salts and derivatives 
thereof. Commercially available examples include 

Kytamer® (ex Amerchol) and Amaze® (ex National Starch) . 

Also suitable for use as optional components in the 
compositions of the invention are the ionic copolymers 
described in WO 93/03703, the polysiloxane-grafted 
polymers disclosed in WO 93/23446, the silicone- 
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containing polycarboxylic acid copolymers described in WO 
95/00106 or WO 95/32703, the thermoplastic elastomeric 
copolymers described in WO 95/01383, WO 95/06078, WO 
95/06079 and WO 95/01384, the silicone grafted adhesive 
polymers disclosed in WO 95/04518 or WO 95/05800, the 
silicone macro-grafted copolymers taught in WO 96/21417, 
the silicone macromers of WO 96/32918, the adhesive 
polymers of WO 98/48770 or WO 98/48771 or WO 98/48772 or 
WO 98/48776, the graft polymers of WO 98/51261 and the 
grafted copolymers described in WO 98/51755. 

With certain of the above-described polymers it may be 
necessary to neutralise some acidic groups to promote 
solubility/ dispersibility. Examples of suitable 

neutralising agents include 2-amino-2- methyl-1, 3- 
propanediol (AMPD)-; 2 -amino -2 -ethyl -1,3 -propanediol 
(AEPD) ,- 2 -amino- 2 -methyl -1-propanol (AMP) ; 2-amino-l- 
butanol (AB) ; monoethanolamine (MEA) ; diethanolamine 
(DEA) ; triethanolamine (TEA) ; monoisopropanolamine 
(MIPA) ; diisopropanol -amine (DIPA) ; triisopropanolamine 
(TIPA) ; and dimethyl stearamine (DMS) . A long chain 
amine neutralising agent such as stearamidopropyl 
dimethylamine or lauramidopropyl dimethyl amine may be 
employed, as is described in US 4,874,604. Also suitable 
are inorganic neutralisers, examples of which include 
sodium hydroxide, potassium hydroxide and borax. 
Mixtures of any of the above neutralising agents may be 
used. Amounts of the neutralising agents will range from 
about 0.001 to about 10% by weight of the total 
composition. 
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sunscreening agents such as 2-ethylhexyl p- 
methoxycinnamate, 2-ethylhexyl N ,N- dime thy 1-p - 

aminobenzoate, p-aminobenzoic acid, 2- 

phenylbenzimidazole-5-sulfonic acid, octocrylene, 

oxybenzone, homomenthyl salicylate, octyl salicylate, 
4,4' -methoxy-t -butyldibenzoylmethane , 4 - isopropyl 

dibenzoylmethane, 3-benzylidene camphor, 3- (4- 

methylbenzylidene) camphor, titanium dioxide, zinc oxide, 
silica, iron oxide, and mixtures thereof. 

anti-dandruff actives such as zinc pyrithione, 
piroctone olamine, selenium disulphide, sulphur, coal 
tar, and the like. 

hair conditioning agents such as hydrocarbons, 
silicone fluids, and cationic materials. The 
hydrocarbons can be either straight or branched chain and 
can contain from about 10 to about 16, preferably from 
about 12 to about 16 carbon atoms. Examples of suitable 
hydrocarbons are decane, dodecane, tetradecane, 
tridecane, and mixtures thereof. Examples of suitable 
silicone conditioning agents useful herein can include 
either cyclic or linear polydimethylsiloxanes, phenyl and 
alkyl phenyl silicones, and silicone copolyols. Cationic 
conditioning agents useful herein can include quaternary 
ammonium salts or the salts of fatty amines. 

surfactants for hair shampoo and conditioner 
compositions. For a shampoo, the level is preferably from 
about 10% to about 30%, preferably from 12% to about 25%, 
by weight based on total weight of the composition. For 
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conditioners, the preferred level of surfactant is from 
about 0.2% to about 3%, by weight based on total weight 
of the composition. Surfactants useful in compositions 
of the present invention include anionic, nonionic, 
cationic, zwitterionic and amphoteric surfactants. 

carboxylic acid polymer thickeners for hair shampoo 
and conditioner compositions. These crosslinked polymers 
contain one or more monomers derived from acrylic acid, 
substituted acrylic acids, and salts and esters of these 
acrylic acids and the substituted acrylic acids, wherein 
the crosslinking agent contains two or more carbon-carbon 
double bonds and derived from a polyhydric alcohol . 
Examples of carboxylic acid polymer thickeners useful 
herein are those selected from the group consisting of 
carbomers, acrylates/C10-C30 alkyl acrylate 

crosspolymers, and mixtures thereof. Compositions of the 
present invention can comprise from about 0.025% to about 
1%, more preferably from about 0.05% to about 0.75% and 
most preferably from about 0.10% to about 0.50% of the 
carboxylic acid polymer thickeners, by weight based on 
total weight of the composition. 

emulsif iers for emulsifying the various - carrier 
components of the compositions of the invention. 
Suitable emulsifier types include polyethylene glycol 20 
sorbitan monolaurate (Polysorbate 20) , polyethylene 
glycol 5 soya sterol, Steareth-20, Ceteareth-20, PPG-2 
methyl glucose ether distearate, Ceteth-10, Polysorbate 
80, cetyl phosphate, potassium cetyl phosphate, 
diethanolamine cetyl phosphate, Polysorbate 60, glyceryl 
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stearate, PEG-100 stearate, and mixtures thereof. The 
eraulsifiers can be used individually or as a mixture of 
two or more and can comprise from about 0.1% to about 
10%, more preferably from about 1% to about 7%, and most 
preferably from about 1% to about 5%, by weight based on 
total weight of the composition. 

- vitamins and derivatives thereof (e.g. ,. ascorbic acid, 
vitamin E, tocopheryl acetate, retinoic acid, retiriol, 
retinoids, and the like) . 

- cationic polymers (e.g., cationic guar gum derivatives 
such as guar hydroxypropyltrimonium chloride and 
hydroxypropyl guar hydroxypropyltrimonium chloride, 
available as the Jaguar® series from Rhone -Poulenc) . 

preservatives, antioxidants, chelators and 
sequestrants; and aesthetic components such as 
fragrances, colourings, hair nutrients and essential 
oils. 

The invention also involves a method of styling hair by 
applying thereto a styling composition as is hereinabove 
described. 

The following non-limiting Examples further illustrate 
the preferred embodiments of the invention. All 
percentages referred to are by weight based on total 
weight unless otherwise indicated. 
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EXAMPLES 

Synthesis and Characterisation 



The synthesis and characterization of the polymers, was 
carried out according to the following general 
procedures . 
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Synthesis 

1. bis- initiator 




2. free nitroxide 




3. monomer for midblock (B block) 




2-methoxyethyl acrylate (MEA) 
4. monomer for endblock (A block) 




N,N-dimethylacrylamide (DMA) 
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5. Preparation of midblock (B block) 

Bis-initiator - (0.5557g, 0.6147ramol) , MEA {40.00g, 
307.36mmol) and free nitroxide (2.70mg, 0.0123mmol) were 
mixed in a 200mL flask tinder argon, and heated at 125 °C 
with vigorous stirring for 5 hrs, then cooled to room 
temperature. The conversion was 77% as measured by Hl-NMR. 
The reaction mixture was dissolved in acetone (6a mL) , 
. and precipitated into hexane {600 mL) . The polymer was 
collected and dried under vacuum at 45 °C, affording a 
clear viscous liquid (30.08g). 

6. Preparation of triblock copolymer (ABA) 

Midblock polymer (30.08g), diglyme (30g) , DMA 
(38.20g) and free nitroxide (2.70mL, 2.0mg/mL solution in 
diglyme) were mixed in a 250mL flask under argon. The 
mixture was stirred and heated at 125 °C for 4 hrs, then 
cooled to room temperature. The mixture was dissolved in 
acetone (100 mL) , and precipitated into hexane (600 mL) . 
The precipitation process was repeated once. The triblock 
copolymer was collected and dried under vacuum (50 g) . 

From these polymerisation methods, it will be evident to 
those of skill in the art that linking atoms may exist 
between the A and B blocks. These linking atoms are 
typically artefacts of the particular polymerisation 
mechanism employed. The presence of the linking atoms 
does not necessarily affect the properties of the block 
copolymers of the invention and polymers containing 
linking atoms are not intended to be excluded from the 
definition of the block copolymers no matter which 
formula is used, such as A-B-A, A-R-A, etc. 
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Characterization 

Method For Determining Bond Strengths 

For an indication of the level of hold offered by a 
styling polymer and to assess whether or not it adheres 
to hair, the bond strength between the polymer and a 
single fibre is measured using an automated bond strength 
kit. The technique is based on the principle of using an 
automated bond strength kit to measure the force in grams 
to break a bond between a polymer and two perpendicularly 
crossed hair fibres. This was designed by Diastron 
Limited (Andover, UK) and is widely used in the hair 
styling industry. 

Apparatus 

Diastron model . 600 fitted with Lacquer testing carousel 
controlled by Series MTTWin control software (Supplied by 
Diastron Ltd Andover UK) . 

Procedure 

a) Preparation of Hair Fibres 

Spanish hair (Supplied by Hugo Royer Sandhurst UK) having 
a maximum and minimum diameter of between 60 and 80 
microns is first cleaned by submersion in ether for 1 
minute. It is then washed with a base shampoo (16% SLES 
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2EO) and air dried in a straight conformation at 25deg C 
/ 50%RH for 12 hours. 

b) Preparation of Styling Polymer Solution 

Make up a 5% concentrated solution of the test styling 
polymer in a 55% water / 45% ethanol mixture. 

c) Diastron Control Software Parameters 

The values for the test parameters within the MTTWin 
control panel (Lacquer Testing Routine) are set as 
follows: 

Percentage Extension % = 100 
Rate mm/min =10 
Max Force gmf = 200 

Gauge Force gmf = 2 

Enable Break detection =20 

Carousel Set Up - 25 samples, Start at 

1 

(Analysis Break detection =5) 

d) Protocol 

1. Mount the cross hair fibres on the aluminium blocks 
provided using an alpha cyanoacrylate adhesive (e.g. 
Cyanolit™) . 

2. Locate the mounted aluminium blocks in the slots 
within the lacquer testing carousel. 

3. Using the Diastron crimping apparatus and mounting 
block, attach brass ferrule at each end of 25 hair 
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samples at a spacing of 30 mm as determined by the 
mounting block. 

4. Lay the crimped samples across the mounted hair 
fibres so that they lie perpendicularly to each other 

5. Cut the crimped hair fibre using a sharp blade, 
above the cross -over point with the horizontal fibre, and 
at the end nearest to the centre of the carousel. 

6. Using a 1 microlitre syringe (Supplied by SGE 
International Pty Ltd) deposit 1 microlitre of the 5% 
solids solution of the test styling polymer into the 
fibre crossover 

7. Allow to dry for 3 hours under required temperature 
and humidity conditions ie, the conditions under which 
the bond strength measurement is to be carried out 

8. Execute the automatic testing method using the 
parameters set previously 

e) Data handling 

25 separate load displacement plots are recorded for the 
carousel of samples. The peak load supported by the bond 
is recorded for each separate test and the mean load and 
standard deviation calculated for the carousel. 

Size exclusion chromatography (SEC) characterization 
is performed in N,N-dimethylf ormamide (DMF) , and 
molecular weights are calculated using a calibration 
obtained with polystyrene standards. The chain extension 
of triblock copolymers from midblock polymers can be 
clearly observed from SEC data. Figure 1 shows data from 
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a representative copolymer after polymerization of the 
midblock, and after addition of the endblocks to the 
midblock. Initially, the midblock polymer above has a 
molecular weight of 107,200 g/mol. After chain extension 
with DMA, the molecular weight of the resulting triblock 
copolymer increases to 161,700 g/mol (relative to 
polystyrene standards) . 

Triblock copolymers are also characterized by a H-NMR 
in CDC1 3 . Signals from different blocks can be clearly 
seen, and are consistent with proposed chemical structure 
of triblock copolymers. The composition of triblock 
copolymers (molar ratio of MEA/DMA) may be calculated by 
comparison of relative integration of signals from 
different blocks. 

Figure 2 shows the in-phase (G' ) and out-of -phase 
(G' ' ) components of the complex rheological modulus G* as 
a function of frequency (a>) for a representative triblock 
copolymer of DMA. and MEA. A sample of a DMA-MEA-DMA 
copolymer with number- average block molecular weights of 
12,000-52,000-12,000 g/mol and a DMA content of 38 mol% 
was molded at 120 *C into two disks 12 mm in diameter and 
0.8 mm thick. These disks were placed in the round shear 
sandwich test fixture of a Rheometric Scientific DMTA-IV 
dynamic mechanical thermal analyzer and annealed at 120 
*C for 5 minutes prior to measurement. Measurements were 
performed at 120 *C with a strain amplitude of 1%. At 
high frequencies, the response is dominated by the in- 
phase or elastic contribution, as expected. A crossover 
from in-phase to out -of -phase behavior is observed around 
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200 Hz. Viscoelastic models for polymer behavior 
generally associate crossovers with the characteristic 
time for molecular relaxation mechanisms; crossovers at 
such low frequencies are usually associated with motion 
of entire molecules. Below this crossover, both G' (<s>) 
and G' ' (a) scale approximately as co"°- 75 7 in contrast to 
the G' (g>) - to" 2 , G" (co) ~ or 1 scaling expected for 
homopolymers . A second crossover is observed around 0.8 
Hz which might be associated with the motion of molecular 
aggregates; this second crossover is generally not seen 
in homopolymers. The overall shape of this spectrum 
resembles that previously observed for other block 
copolymers with similar compositions (Zhao, J. ; Majumdar, 
B.; Schulz, M. F. ; Bates, F. S.; Almdal, K. ; Mortensen, 
K. ; Hajduk, D. A.; Gruner, S. M. Macromolecules 1996, 
29, 1204-1215; Schulz, M. F.; Khandpur, A. K. ; Bates, F. 
S.; Almdal, K. ; Mortensen, K. ; Hajduk, D. A.; Gruner, S. 
M. Macromolecules 1996, 29, 2857-2867) . 

Method for determining elastic modulus 

Modulus (E) was determined at 10 Hz, 1% strain, 25°C in a 
simple tension geometry after two days of equilibration 
at 50% relative humidity, 25°C. Samples of polymer were 
molded at 120 *C into sheets 1.24 mm thick. This sheet 
was trimmed into a bar measuring 9.5 x 10 mm and mounted 
in the single cantilever test fixture of a Rheometric 
Scientific DMTA-IV dynamic mechanical thermal analyzer. 
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Method for Determining Polymer Solubility 
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The compatibility of the polymers with water was assessed 
using a simple visualisation approach. 

lg of the block copolymer was added to 100 ml of 
distilled water in a sealed glass container. The 
container was then vigorously shaken for 15 minutes at 
25 °C and the clarity of the contents observed and 
recorded (Observation 1) . The samples were then warmed 
to 55°C by placing the containers in a water-bath for 1 
hour followed by rolling for 4 hours. The contents were 
then allowed to stand for 24 hours at 25°C and the 
contents were again observed and recorded (Observation 
2) . 

The polymer was deemed to be soluble if after the initial 
agitation and on standing (Observations 1 and 2) the 
mixture had not formed a clearly identifiable second 
phase and the contents were either clear or slightly hazy 
in appearance. 

Method For Determining Viscosity 

Viscosity (T|) was estimated for 5 wt% polymer in 50 vol% 
aqueous ethanol solution at 25°C using capillary 
viscometry and assuming a viscosity for deionized water 
of 1 cp. 

Method For Determining Molecular Weights 
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Number average molecular weights (Mn) for midblock 
polymers are calculated from the monomer- to- initiator 
ratios, and the conversion of monomer as measured by NMR 
(generally about 80%) , assuming the polymerization 
process is living. Mn for endblock polymers are 
calculated from DMA mole fractions and Mn values of 
midblock polymers. DMA mole fractions are determined by 
NMR. 
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Examples 1 to 12 

The following are examples of polymers suitable for use 
in the present invention. 



Example Sequence M n DMA. fraction E T| 

(kg/mol) (mol) (MPa) (mPas) 



1 DMA-MEA-DMA 7-52-7 0.21 6 7 

2 DMA-MEA-DMA 12-52-12 0.32 1 9 

3 DMA-MEA-DMA 22-52-22 0.45 7 11 

[DMA = poly(N,N-dimethylacrylamide) block; MEA = poly ((2- 
methoxyethyl) acrylate) block] 

Number average molecular weights (Mn) for midblock 
polymers are calculated from the monomer-to-initiator 
ratios, and the conversion of monomer as measured by NMR 
(generally about 80%) , assuming the polymerization 
process is living. Mn for endblock polymers are 
calculated from DMA mole- fractions and Mn values of 
midblock polymers. DMA mole fractions are determined by 
NMR. The discrepancy between the molecular weight and 
DMA fractions for 2 reflects the higher polydispersity of 
this material (1.3) compared to the others (1.2), 
indicative of some loss of molecular weight control 
during polymerization. 



Modulus (E) was determined at 10 Hz, 1% strain, 25°C in a 
simple tension geometry after two days of equilibration 
at 50% relative humidity, 25°C. Viscosity {x\) was 
estimated for 5 wt% polymer in 50 vol% aqueous ethanol 
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solution at 25°C using capillary viscometry and assuming 
a viscosity for deionized water of 1 cp. 

Example Sequence Mn DMA fraction E n 

(kg/mol) (mol) (MPa) (mPas) 



4 


DMA-MEA-DMA 


46-52-46 


0.70 


338 


11 


5 


DMA- MEA- DMA 


97-52-97 


0.83 


192 


18 


6 


DMA-MEA-DMA 


122-52-122 


0.86 


281 


19. 


7 


DMA-MEA-DMA 


5-52-5 


0.21 


<2 


7 


8 


DMA-MEA-DMA 


6-52-6 


0.23 


<2 


6 


9 


DMA-MEA-DMA 


9-52-9 


0.32 


32 


13 


10 


DMA-MEA-DMA 


14-52-14 


0.41 


44 


7 


11 


DMA-MEA-DMA 


15-52-15 


0.43 


46 


8 


12 


DMA-MEA-DMA 


18-52-18 


0.47 


50 


8 



In Examples 1 to 6, all unpolymerized MEA was removed 
prior to addition of DMA, yielding a sharp transition 
from MEA to DMA as one moves along the chain. In 
Examples 7 to 12, the unpolymerized MEA was not removed 
prior to addition of DMA. This will initially result in 
copolymerization of MEA and DMA (until all of the MEA is 
incorporated) and hence a broad transition from MEA to 
DMA along the backbone of the chain. Such a transition 
might influence both solubility and mechanical properties 
and polymers having a broad transition may be 
advantageous since they may be less expensive to produce. 

Number average molecular weights were calculated as 
described above. 
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Viscosity 
(mPas) 
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The solubility of several of the copolymers of the 
invention was determined using the procedure set out 
above. The following table sets out the results of this 
determination : 



Example 


%DMA 


Observation 1 


Observation 2 


4 


70 


Opaque 


Hazy 


26 


53 


Clear 


Clear 


28 


69 


Hazy 


Clear 



Therefore, all of the polymers were water soluble. 



Examples 37 to 45 

The following are examples of compositions according to 
the invention. 



The materials used in the examples include the following: 



Material 


Supplier 


Function 


Silicone emulsion X2 1787™ 


Dow Corning 


conditioning 


VOLPO CS 50™ 


Croda Chemicals 


surfactant 


Sepicide LD™ 


Seppic 


preservative 


Cremophor RH410™ 


BASF 


stabiliser 


Silicone DC 200/DC 24 S™ 


Dow Corning 


conditioning 


Silwet L7602/L-720™ 


Union Carbide 


surfactant 


CAP 40™ 


Calor Gas 


propellant 


Carbopol 980™ 


BF Goodrich 


structurant 


Jaguar HP-105™ 


Rhodia 


conditioning 


Silicone Fluid 245™ 


Dow Corning 


conditioning 
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Ethanol is SD Alcohol 40-B (92% active) 



Example 37 

A styling mousse is formulated as follows: 



Material 


% in product (w/w) 


Silicone Emulsion X2 1787 


1.2 


Polymer of any of Examples 1 
to 36 


1.5 


VOLPO CS 50 


0.3 


Sepicide LD 


0.4 


Cremophor RH410 


0.2 


Ethanol 


7.5 


CAP 40 


8.0 


Perfume 


0.2 


Water 


to 100% 


Example 38 




A hairspray is formulated as follows: 


Material 


% in product (w/w) 


Polymer of any of Examples 1 
to 36 


3.0 


Silicone DC200 


0.09 


Silwet L7602 


0.09 


CAP 40 


35.0 


Ethanol 


60.0 


Perfume 


0.10 
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Water 


to 100% 


Example 39 




A pump spray is formulated as follows: 


Material 


% w/w 


Et ho.no 1 


60.0 


.PoXyttiex of smy of Examples X 
to 36 




Silwet L-720 




Silicone DC24S 




Fragrance 


0.3 


Water 




Example 40 




A styling gel is formulated a 


s follows : 


Material 


% w/w 


Polymer of any of Examples 1 
to 36 


3.8 


Carbopol 980 


0.4 


Water 


to 100% 


Sepicide LD 


0.4 


Sodium hydroxide {8% 2M) 


0.1 


Ethanol 


10.0 


Cremaphor RH410 


0.4 


Jaguar HP-105 


0.2 


Perfume 


0.15 
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Example .41 

A 55% voc propelled aerosol composition is formulated as 
follows: 



Material 


% w/w 


Polymer of any of Examples 1 
to 36 


3.75 


Silicone Fluid 245 


0.20 


Fragrance 


0.32 


Ethanol 


19.53 


Dimethyl ether 


35.00 


Sodium benzoate 


0.26 


Cy cl ohexyl amine 


0.21 


Water 


to 100% 


Example 42 




A 55% voc pump hairspray composition is formulated as 
follows: 


Material 


% w/w 


Polymer of any of Examples 1 
to 36 


3.75 


Cyclppentasiloxane (99% 
active) 


0.15 


Benzophenone 4 


0.0001 


Fragrance 


0.25 


Ethanol 


58.00 


Water 


to 100% 
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Example 43 

A styling mousse is formulated as follows: 



Material 


% in product (w/w) 


Silicone Emulsion X2 1787 


1.2 


Polymer of any of Examples 1 
to 36 


1.5 


VOLPO CS 50 


0.3 


Sepicide LD 


0.4 


Cremophor RH410 


0.2 


CAP 40 


8.0 


Perfume 


0.2 


Water 


to 100% 


Example 44 

A pump spray is formulated as follows: 


Material 


% w/w 


Polymer of any of Examples 1 
to 36 


3.5 


Silwet L-720 


0.3 


Silicone DC24S 


0.15 


Fragrance 


0.3 


Water 


to 100% 



Example 45 



A styling gel is formulated as follows: 
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mtcx laJ. 




Polymer of any of Sxamples 1 
to 36 


3 . 8 


Carbopol 980 


0.4 


Water 


to 100% 


Sepicide LD 


0.4 


Sodium hydroxide (8% 2M) 


0.1 


Cretnaphor RH410 


0.4 


Jaguar HP-105 


0.2 


Perfume 


0.15 
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CLAIMS 

1. Cosmetic or personal care composition comprising a 
thermoplastic elastomer which is a block copolymer 
comprising a core polymer having a backbone comprising at 
least a proportion of C-C bonds and two or more flanking 
polymers, each flanking polymer being covalently bound to 
an end of the core polymer, wherein the copolymer is 
soluble at a level of at least 1% by weight in water at 
25°C, and a cosmetically acceptable diluent or carrier. 

2. Composition as claimed in Claim 1, wherein the core 
polymer has a Tg of from -100°C to 50°C. 

3. Composition as claimed in Claim 1 or Claim 2, 
wherein the flanking polymers have a Tg of from 30°C to 
150°C. 

4. Composition as claimed in any one of the preceding 
claims, wherein the block copolymer is linear or star- 
shaped. 

5. Composition as claimed in any one of the preceding 
claims, wherein the block copolymer is a linear ABA block 
copolymer. 

6. Composition as claimed in Claim 5, wherein the block 
copolymer has the structure (AB) 2 -Core, where A and B are 
polymeric blocks and Core is a non-polymeric linking 
core. 



WO 02/28357 



PCT/EP01/11304 



63 

7. Composition as claimed in any one of the preceding 
claims, wherein the core polymer is a polymer of a (C1-C3 
alkoxy)Cl-C6 alkyl acrylate. 

8. Composition as claimed Claim 7, wherein the core 
polymer is a polymer of (2-methoxyethyl) acrylate. 

9. Composition as claimed in any one of the preceding 
claims, wherein the flanking polymers are polymers of 
N,N-dimethyl acrylamide. 

10. Composition as claimed in any one of the preceding 
claims, wherein the copolymer is a poly (N,N-dimethyl 
acrylamide) -poly ( (2-methoxyethyl) acrylate) -poly (N,N- 
dimethyl acrylamide) block copolymer. 

11. Composition as claimed in any one of the preceding 
claims, which comprises from 0.1 to 10% by weight of the 
block copolymer. 

12. Composition as claimed in any one of the preceding 
claims, wherein the core polymer has a weight average 
molecular weight of from 20 kDa to 500 kDa. 

13. Composition as claimed in any one of the preceding 
claims, wherein the flanking polymers have a weight 
average molecular weight of from 200 Da to 50 kDa. 
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14. Composition as claimed in any one of the preceding 
claims, wherein the molar ratio of the core polymer to 
the flanking polymers is from 1:10 to 10:1. 

15. Composition as claimed in any one of the preceding 
claims, wherein the block copolymer has a bond strength 
of at least 30 g at 25 °C and 30% relative humidity. 

16. Composition as claimed in any one of the preceding 
claims, wherein the polymer has a viscosity of less than 
15 cp as determined for 5 wt% polymer in 50 vol % aqueous 
ethanol solution at 25 °C using capillary viscometry and 
assuming a viscosity for deionised water of 1 mPas. 

17. Composition as claimed in any one of the preceding 
claims, wherein the block copolymer has an elastic 
modulus of less than 0.45 Gpa. 

18. Composition as claimed in any one of the preceding 
claims, which further comprises a fragrance or perfume. 

19. Composition as claimed in any one of the preceding 
claims, which is a hairspray, mousse or gel for styling 
hair. 

20. Composition as claimed in Claim 19, further 
comprising an additional hair styling polymer. 

21. Composition as claimed in Claim 19 or Claim 20, 
further comprising from 0.01% to 7.5% by weight of a 
surfactant . 
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22. Composition as claimed in any one of Claims 19 to 
21, further comprising up to 30% by weight of a 
propellant. 

23. Composition as claimed in any one of Claims 19 to 22 
which is a hair styling cream or gel including from 0.01% 
to 10% by weight of a structurant or thickener. 

24. A cosmetic method of treating hair which comprises 
applying to the hair a composition according to any one 
of Claims 1 to 23. 

25. Method as claimed in Claim 24, wherein the hair is 
human hair. 

26. Use of a composition according to any one of Claims 
1 to 23 for the cosmetic treatment of hair. 
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EMULSION POLYMERS FOR USE IN HAIR FIXATIVES 

Field of the Invention 
This invention pertains to hair fixative emulsion 
polymers that include carboxylic acid monomers that are 
partially or fully neutralized with standard cosmetically 
acceptable bases. 

Background of the Invention 

Most aerosol hair spray systems in current use comprise 
a hair fixative polymer that is dissolved in ethanol or 
isopropanol, and an aerosol propellant that is usually a 
volatile hydrocarbon. These systems are becoming less 
acceptable because of consumer perception that alcohol in hair 
care products can dry or damage the hair, and because of 
environmental regulations controlling the emission of volatile 
organic compounds into the atmosphere. These factors have 
prompted the search for hair fixative delivery systems based 
on water and for hair fixative polymers dispersible in water. 

United States patents 4,798,721 issued on 17 January 
1989, and 4,985,239 issued on 15 January 1991, both assigned 
to Kao Corporation, Tokyo, Japan, disclose hair cosmetic 
compositions comprising a particulate latex .polymer of water 
insoluble polymers that is selected from the group consisting 
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of polystyrenes, copolymers of styrene with at least one vinyl 
monomer other than styrene, polyamides, polyur ethanes, epoxy 
resins, and polymethyl methacrylates . It is stated that these 
polymers can be dispersed in water with a nonionic surfactant 
that is present in an amount up to 20% by weight of the 
monomers. Surfactants, however, act as plasticizers and 
humectants and tend to reduce high humidity curl retention 
capabilities of the hair fixatives. 

Therefore, there is still a need for water based systems 
of hair fixative polymers that are alternatives to alcohol 
based systems and that exhibit all the characteristics of good 
hair fixatives, namely, holding power, humidity resistance, 
stiffness, clarity, aesthetics, and easy removability. 
Summary of the Invention 

This invention is an agueous based emulsified hair 
fixative composition that comprises by weight (A) 2%-l5% of a 
carboxylated polymer comprising polymerized residues of (a) 
one or more acidic monomers, each containing one or more 
available carboxyl groups, present in an amount of 5%-35% by 
weight of the polymer; (b) one or more water insoluble 
comonomers present in an amount of 65%-95% by weight of the 
polymer; (c) optionally, up to 20% by weight of one or more 
water soluble monomers; and (B) an effective amount of a 
cosmetically acceptable organic or inorganic base to 
neutralize a sufficient proportion of the available carboxyl 

2 



SUBSTITUTE SHEET 



WO 94/02112 



PCT/US93/05523 



groups to obtain shampoo removability of the hair fixative 
composition without destabilizing the emulsion or dissolving 
the polymer. Optionally, the emulsion may contain a small 
amount of suitable surfactant, up to 4% by weight of the 
polymer solids of the hair fixative formulation. 

Detailed Description of the Invention 

United States patents 3,810,977 and 3,927,199 disclose 
carboxylated resins, prepared by bulk, suspension or solution 
polymerization techniques that are suitable for use in hair 
cosmetics. These polymers are in the form of solid beads or 
pearls and typically have been formulated into alcohol based 
hair fixatives. It is now discovered that these and similar 
polymers can be dispersed in an aqueous emulsion and be 
effective in hair fixative compositions without the need for 
alcohol as a solvent. 

The use of these polymers in a stabilized emulsion 
permits the achievement of high solids at low viscosity. A 
high solids content supplies an effective amount of polymer to 
the hair in a minimum amount of water to obtain good holding 
power. Low viscosity permits effective atomization of the 
emulsion at the spray nozzle. Thus, a hair fixative product 
suitable for use in either aerosol or nonaerosol formulations 
is achieved by controlling the solids content, viscosity, and 
particle size of the emulsion. 

3. 
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The polymers of this inventic comprise monomers that 
contain one or more available carboxyl groups and that are 
present in an amount of 5%-35% by weight of the polymer, one 
or more water insoluble comonomers that are present in an 
amount of 65%-95% by weight of the polymer, and optionally one 
or more water soluble comonomers that are present in an amount 
up to 20% by weight of the polymer. 

Monomers that contain one or more available carboxyl 
groups and that are suitable for use in the polymers of this 
invention are the C 3 -C 12 mono- or dicarboxylic acids, such as, 
acrylic acid, methacrylic acid, crotonic acid, itaconic acid, 
maleic acid, fumaric acid, and the Cj-Cg alkyl half esters of 
maleic and fumaric acids, such as methyl hydrogen ma lea te and 
butyl hydrogen fumarate, any other acidic monomers that are 
capable of being copolymerized with the particular desired 
interpolymer system, and combinations of those. The preferred 
carboxyl containing monomers are acrylic acid, crotonic acid, 
and monoisopropyl maleate. 

The water insoluble comonomers suitable for use with the 
carboxyl containing monomers are C 3 -Cj 2 acrylates and 
methacrylates ; Cj-Ce alkyl substituted acrylamides and 
methacrylamides; vinyl esters of C 3 -C 12 carboxylic acids, 
styrene, and combinations of them. The preferred water 
insoluble comonomers are vinyl acetate, vinyl pivalate, vinyl 
neodecanoate , methyl methacrylate and t-octyl acrylamide. 

4 
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The nonionic water soluble comonomers suitable for use in 
the polymers are water soluble hydroxyalkyl esters of acrylic 
and methacrylic acids, (C.-CJ alkyl (C 2 -CJ aminoalkyl esters 
of acrylic and methacrylic acids, acrylamide, dimethyl 
5 acrylamide, and N- vinyl pyrrol idone. The preferred water 

soluble comonomers are hydroxypropyl methacrylate and 
hydroxyethyl methacrylate. 

The emulsions may be prepared directly via emulsion 
polymerization or by post-emulsif ication of solvent-borne 

10 polymer solutions. Suitable surfactants, such as Triton X 305 

and Triton X 301, products of Rohm and Haas, Philadelphia, PA, 
and Abex 18S and Abex 2SS, products of Alcolac, Baltimore, MD, 
and Sipon WD, a product of Rhone-Poulenc , Cranbury, NJ, are 
commercially available and can be used in these systems. When 

15 utilized, the surfactant may be present in amounts up to 4% by 

weight of the polymer solids. 

The hair fixative formulations of this invention are 
prepared by diluting the polymer emulsions with water to 2%- 
15% solids content by weight, preferably 5%-l0% by weight, and 

20 neutralizing a percentage of the free acidity of the carboxyl 

groups with a cosmetically acceptable organic or inorganic 
base, or a combination of those bases, to stabilize the 
emulsion and to make the polymer easily removable from the 
hair with shampoo. The amount of base used for neutralization 

25 is dependent on the hydrophobicity of the hair fixative 
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polymer. The higher the carboxylic acid content of the 
polymer, the less the degree of neutralization required to 
impart water solubility. Conversely, the lower the carboxylic 
acid content, the greater the degree of neutralization 
required for water solubility. Nevertheless, if the polymer 
is neutralized to too great an extent, it may dissolve and 
destabilize the emulsion. Therefore, the degree of water 
solubility desired must be balanced against stabilization of 
the emulsion. This balance is achieved for the hair fixative 
polymers of this invention by neutralizing the available 
carboxyl groups present on the polymer to the equivalent on a 
molar basis of about 25%-l00%. Suitable bases for 
neutralization of the polymer and stabilization of the polymer 
emulsion are the standard cosmetically acceptable bases known 
and used in the art. The preferred bases are sodium 
hydroxide, potassium hydroxide, 2-amino-2-methyl-l-propanol, 
histidine, tris (hydroxymethy 1 ) aminomethane , and 
triethanolamine. The choice of the base and the degree of 
neutralization also affect the flexibility of the resultant 
hair fixative when sprayed on the hair, giving a soft or a 
hard hold. The choice of which base to utilize and the degree 
of neutralization required to achieve flexibility is within 
the expertise of one skilled in the art. 

Although the hair fixative formulations of this invention 
are designed to be aqueous systems without the need for any 
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organic solvent, an organic solvent may be admixed with the 
formulation if a quicker drying formulation is desired. The 
amount and choice of organic solvent used will depend on the 
desired end product formulation and is within the expertise of 
one skilled in the art. A propellant may also be used when it 
is desired to deliver the hair fixative formulation in an 
aerosol delivery system. In some instances, the propellant 
may also function as a solvent. Suitable solvents are 
alcohols and ketones, such as, ethanol, isopropanol, acetone, 
and methyl ethyl ketone, and combinations of those. Suitable 
propellants are ethers, compressed gases, halogenated 
hydrocarbons and hydrocarbons. 

The following examples illustrate representative 
emulsification procedures for suitable carboxylated hair 
fixative polymers, and formulations for hair fixatives 
prepared from those polymers. Each of the emulsions was 
prepared into an aerosol and a nonaerosol formulation to 
determine its stability in those formulations. All of the 
nonaerosols were tested for curl retention, and the aerosols 
from the emulsions of Examples l, 2, 3, and 6 were 
independently and variously tested for subjective qualities. 
Emulsification Procedures 

EXAMPLE 1 ; This example describes the post-emulsif ication 

of a hair fixative polymer containing residues of crotonic 
acid, vinyl acetate; and vinyl neodecanoate that is 
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commercially available as Resyn^ 28-2930 from National Starch 
and Chemical Company, Bridgewater, New Jersey. (The 
preparation of this polymer is discussed in U.S. patent 
3,810,977.) 

; 1. Equipment: A 5-liter, 4-neck round bottom flask 
equipped with steam injector, stainless steel stirrer, 
condenser, Dean Stark tube, and thermometer, and water baths 
for heating and cooling. 

2. Material Charges: 

initial Charge (IC) Grams 
Resyn® 28-2930 600 
Ethyl acetate 300 
Post Add-1 (PA-1) 

Water (Deionized) 975 
Potassium hydroxide solution (25% w/v) 78.4 
Resyn® 28-2930 12 
post Add-2 (PA-2) 

Dow Corning Antifoam 1510-US 15 
(10.0% solids) 

Post Add-3 fPA-3) 

Dow Corning Antifoam 1510-US 7.5 
(10.0% solids) 

3. Procedure: IC was placed in the reaction vessel and 
heated to reflux (78°C) . PA-1 was. added all at once. When 
reflux was established, PA-2 was added all at once. When the 
reaction temperature reached 95.5°C, PA-3 was added all at 
once. Subsurface steam injection was started and the ethyl 

8 
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acetate was azeotropically removed. The contents were held at 
100 °C for 15 minutes, cooled to 4 0°C and filtered through 2 
layers of cheese cloth. 

4. Emulsion properties: 31.0% solids, 29.5mPa.s (cps) 
5 Brookfield viscosity, 149-I57nm particle size, pH 6.5, 0.001% 

grit. 

EXAMPLE 2 : This example describes the post-emulsif ication 

of a hair fixative polymer containing residues of methyl 
methacrylate, t-octyl acrylamide, hydroxypropyl methacrylate, 
10 t-butyl aminoethyl methacrylate, and acrylic acid that is 

commercially available as Amphomer* LV-71 from National Starch 
and Chemical Company, Bridgewater, New Jersey. (The 
preparation of this polymer is discussed in U.S. patent 
3,927,199). 

15 1. Equipment: A 3-liter, 4-neck round bottom flask 

equipped with steam injector, stainless steel stirrer, 
condenser, Dean Stark tube, and thermometer, and water baths 
for heating and cooling. 

2. Material Charges: 



20 Initial Charge (IC) grams 

Amphomer® LV-71 200 
Isopropyl acetate 88.3 
Ethanol 85.7 
Post Add-i rPA-n 

25 Water (Deionized) 400 
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Potassium hydroxide solution (25% w/v) 14.8 
Post Add- 2 <T?A-2) 

Hydrolabs (NJ) Burst RSD10, defoamer 6.0 
(11.5% solids) 

3. Procedure: IC was placed in the reaction vessel and 
heated to reflux (78°C) . PA-l was added all at once. When 
the reaction temperature reached 90-92 °C, PA-2 was added all 
at once. Subsurface steam injection was started and the 
isopropyl acetate and ethanol were azeotropically removed. 
When the temperature reached 100 °C, the contents were cooled 
to 40°C and passed through a 400 mesh stainless steel screen. 

4. Emulsion properties: 20.8% solids, 20.0mPa.s (CPS) 
Brookfield viscosity, 158-I66nm particle size, pH 6.1, 0.001% 
grit. 

EXAMPLE 3 : This example describes the preparation of a 
hair fixative polymer emulsion from methyl methacrylate, butyl 
acrylate, methacrylic acid, and hydroxyethyl methacrylate by 
solution polymerization and subseguent post-emulsif ication. 
(Preparation of this polymer via emulsion polymerization is 
described in Example 4.) 
A. Solution Polymer 

1. Eguipment: A 2-liter, 4 -neck round bottom flask 
equipped with steam injector, stainless steel stirrer, 
condenser, Dean Stark tube, addition funnels, and a 
thermometer, and water baths for heating and cooling. 
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2. Material Charges: 

Monomer Mix Grams 

Butyl acrylate 50 

Methyl methacrylate 94 

5 Hydroxyethyl methacrylate 20 

Methacrylic acid 36 

Ethanol 53.3 
initial Charge fig) 

.Benzoyl peroxide (78%) 2 

10 Monomer mix 38 
Isopropyl acetate .42 
Slow Add-i ish-2 ) 

Monomer mix 215 
Slow Add-,2 rsA-ai 

15 Ethanol 39 

Benzoyl peroxide solution (78 w/v%) i 
Slow Add-rs CgA=3J 

Isopropyl acetate 41.4 

Benzoyl peroxide solution (78 w/v%) 1.5 
20 Diluent 

Ethanol 18 

Isopropyl acetate 2 
Post Add (PM 

Water (deionized) 326 

25 Sodium hydroxide solution (25% w/v) 5 
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3. Procedure: The monomer mix was prepared first and 
charged to an addition funnel. IC was added to the reaction 
vessel, the contents heated to reflux (78°C) and held at 
reflux for 15 minutes. SA-l was added over 4 hours. After 
SA-l had been added for 2 hours, SA-2 was started and added 
over 2 hours. When SA-l and SA-2 were complete, the reaction 
contents were held at reflux for 30 minutes. SA-3 was started 
and added over 3 hours. At the completion of SA-3, the 
contents were held for 3 hours and then cooled to 60 °C. The 
diluent was added and the contents heated to reflux. PA was 
added all at once. Solvent was distilled off until the 
reaction temperature reached 90 o C. Subsurface steam injection 
was started and the ethanol and isopropyl acetate 
azeotropically removed to give the polymer in bead form. The 
polymer slurry was held at 100 °C for 15 minutes, cooled to 
40«C, filtered and washed. The beads were dried at 60°C. 

B. Post-Emulsion 

1. Equipment: A 3-liter, 4-neck round bottom flask 
equipped with steam injector, stainless steel stirrer, 
condenser, Dean Stark tube and thermometer, and water baths 
for heating and cooling. 

2. Material Charges: 

Initial Charge fid Grams 
Polymer (prepared in A. 3 above) 100 
Isopropyl acetate 44 
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Ethanol 43 
Post Add-1 fPA-1) 

Water (deionized) 200 

Potassium hydroxide solution (25% w/v) 12.5 

; Post Add-2 (PA-2) 

Hydrolabs Burst RSD-10, defoamer 1.6 
(11.5% solids) 

Post Add-3 (PA-3) 

Hydrolabs Burst RSD-10, defoamer 1.6 
3. Procedure: IC was placed in the reaction vessel and 
heated to reflux (78 °C) . PA-1 was added all at once. When 
the reaction temperature reached 90°C, subsurface steam 
injection was started. At 93°C, PA-2 was added all at once. 
The subsurface steam injection was continued until the 
reaction temperature reached 100°C. PA-3 was added all at 
once and the contents held at 100°C for 15 minutes. The 
contents were cooled to 60 °C, and filtered through a 400 mesh 
stainless steel screen, 
■-■■v..'-,--. ; 4 . Emulsion properties: 22.8% solids, 143-I51nm 
particle size, pH 6.8, 0.008% grit. 

EXAMPLE 4 : This example describes the preparation of a 

hair fixative polymer from methyl methacrylate, butyl 
acrylate, hydroxyethyl . methacrylate and methacrylic acid by 
emulsion polymerization using a procedure given in U.S. patent 
4,196,190 issued to Gehman et al. and assigned to Rohm and 
Haas Company, Philadelphia, PA. The preparation of this 

13 
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polymer emulsion by solution polymerization and post- 
emulsif ication is described in Example 3. 

1. Equipment: A 2-liter, 4-neck round bottom flask 
equipped with addition pump, condenser, stirrer, thermometer, 
addition funnels, nitrogen sparge, and water baths for heating 
and cooling. 

2. Material Charges Grams 
Emulsion Premix 

Deionized water 106.0 
Rhone-Poulenc Sipon wp 



Butyl acrylate 
Methyl methacrylate 
Hydroxy ethyl methacrylate 
Bromotrichloromethane 
Methacrylic acid 
SnAUal Charge-i fjc-i) 
Deionized water 
Rhone-Poulenc Sipon WD 
initial Charae-2 (IC-2) 
Emulsion premix 
initial Charqe-3 (jC-3) 
Ammonium persulfate 
Deionized water 
Slow Add 
Emulsion premix 

14 



3.8 

(at 29% solids) 
93.8 
176.0 
37.5 
7.0 
67.5 

439.0 
2.8 



0.75 
12.5 
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post Add-i fPA-p 



t-Butyl hydroperoxide (70% solids) 



0.17 



Deionized water 



12.5 



Post Add-2 fPA-2) 



iso-Ascorbic acid 



0.22 



Deionized water 



12.5 



3. Procedure: The emulsion premix was prepared first. 
The Sipon WD was added to the water, and the remaining 
ingredients were sequentially added and emulsified after each 
addition. 

IC-l was charged to the reaction vessel and placed under 
nitrogen sparge. The system was stirred and heated to 83 °C. 
IC-2 was added and the system stirred for 5 minutes. IC-3 was 
added, the system reached 85.5°C, and was . held at this 
temperature for 15 minutes. The system was cooled to 85°C and 
held at that temperature during the remainder of the reaction. 
SA was added over 30 minutes and the system held for 1.5 
hours. PA- 1 and PA-2 were added, and the system held at 85°C 
for 45 minutes. The reaction contents were cooled to 25°C and 
filtered. 

4. Emulsion properties: 39.2% solids, 272-280nm 
particle size, 0.003% grit, and llmPa.s Brookfield viscosity. 
EXAMPLE 5: This . example describes the preparation of a 
hair . fixative polymer from methyl methacrylate, t-octyl 
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acrylamide, hydroxypropyl methacrylate, and acrylic acid by 
emulsion polymerization. 

1. Equipment: A 1-liter 4-neck round bottom flask 
equipped with stainless steel stirrer, condenser, thermometer, 
5 addition funnels, nitrogen sparge, and a water bath. 



2. Material Charges: 

Tni-tial Charge-l (IC-1) Grams 

Water 219 

Rhone-Poulenc Sipon WD (29%) 1.4 
10 initial Charge-2 (IC-2) 

t-octyl acrylamide 5.0 

Methyl methacrylate 3.9 
IlUUal Charqe-3 (l C -3) 

Ammonium persulfate 0.38 

15 Water 6.3 

sigy Add-i rsA-^) 

t-octyl acrylamide 70 

Methyl methacrylate 54.3 

Hydroxypropyl methacrylate 9.4 

20 Acrylic acid 37.5 

Bromotrichloromethane 1.9 
Slow Add-2 (SA-2) 

Water 48.0 

Rhone-Poulenc Sipon WD (29%) 1.9 

25 Alcolac Abex 18 S (35%) 20.5 
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Post Add-1 (PA-1) 



t-Butyl hydroperoxide 



0.12 



Water 



6.3 



Post Add-2 (PA-2^ 



Iso-ascorbic Acid 



O.ll 



Water 



6.25 



3. Procedure: IC-1 was charged to the reaction vessel, 
heated to 83 °C, and sparged with nitrogen. IC-2 was added, 
the reaction temperature rose to 85°C, and the contents were 
held at this temperature for 15 minutes. SA-l and SA-2 
simultaneously were added over 100 minutes, and the contents 
held at 85 °C for 1 hour. PA-1 and PA- 2 were added, and the 
contents held at 85°C for 15 minutes, cooled and filtered 
through two layers of cheese cloth. 

4. Emulsion properties: 39.0% solids, 0.299 intrinsic 
viscosity, lSmPa.s Brookfield viscosity, 236-244nm particle 
size, pH 1.83, and 0.004% grit. 

EXAMPLE 6: This example describes the preparation of a 

solution polymer from vinyl neodecanoate, vinyl acetate, and 
monoisopropyl maleate, and subsequent post emulsif ication. 
A. Solution Polymer 

1. Equipment: A 2-liter, 4-neck round bottom flask 
equipped with steam injector, addition funnels, stainless 
steel stirrer, condenser, thermometer, and Dean Stark tube, 
and water baths for heating and cooling. 
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2. Material Charges: 

Monomer Mix Grams 

Vinyl neodecanoate 80 

Vinyl acetate 60 

', Monoisopropyl maleate 60 
initial Charge (IC) 

Monomer mix 20 

Ethyl acetate 80 

t-Butyl peroctoate solution (50% w/v) 1.70 
SIqw Add-i (SA-i) 

Monomer mix 180 
$19W Add- 2 (SA-2) 

Ethyl acetate 80 

t-Butyl peroctoate solution (50% w/v) 5.2 
Slow Add-? f?A-3) 

Ethyl acetate .30 

t-Butyl peroctoate solution (50% w/v) i.70 
Diluent 

Ethyl acetate 10 
PQSt Add (PA) 

Water 200 

Polyvinyl alcohol 0.32 

3. Procedure: The monomer mix was prepared and charged 
to an addition funnel. IC was added to the reaction vessel 
and the contents heated at reflux (78°C) for. 15 minutes.. SA-l 
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was started and added over 4 hours, and SA-2 was started and 
added over 4.5 hours. When SA-l and SA-2 were complete, the 
contents were held at reflux for 2 hours. SA-3 was started 
and added over l hour. At the completion of SA-3, the 
contents were held for 2 hours and then cooled to 60 °C. The 
diluent was added and the contents heated to reflux. PA was 
added all at once. The solvent was distilled off until the 
reaction temperature reached 90 °C. Subsurface steam injection 
was started and the ethyl acetate azeotropically removed to 
give the polymer in bead form. The polymer slurry was held at 
100°C for 15 minutes, cooled to 40°C, filtered and washed. 
The beads were dried at 60 °C. 
B. — Post-Emu j.s jon 

1. Equipment: A 1-liter round bottom flask equipped 
with stainless steel stirrer. 

2. Procedure: The polymer beads (5 grams) were 
dissolved in 94.1 grams of water and 0.9 gram of 2-'amino-2- 
methyl-l-propanol with stirring until emulsified. 

EXAMPLE 7: This example describes the preparation of a 
hair fixative polymer from styrene by emulsion polymerization 
using a procedure given in U.S. patent 4,798,721 issued to 
Yahaoi et al. and assigned to Kao Corporation of Japan. 

1. Equipment: A 2-liter round bottom flask equipped 
with a stainless steel stirrer, condenser, thermometer, 
addition funnels, nitrogen sparge, and water bath. 
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2. Material Charges: 

Initial Charge (IC) Grams 

Distilled water 500 

Polyoxyethylene (30) 25 
nonylphenyl ether 

ammonium persulfate 1.2 
Slow Add (SA) 

styrene 125 

3. Procedure: IC was charged to the reaction flask and 
the flask was sparged with nitrogen. The contents were heated 
to 62 °C and held at that temperature for the remainder of the 
reaction. SA was added over 2 hours, and the reaction was 
held for an additional 6 hours. 

4; Emulsion properties: 22% solids, 106-I14nm particle 
size, pH 2.12, 0.002% grit. 

EXAMPLE 8 : This example describes the preparation of a 

hair fixative polymer from styrene and sodium styrene 
sulfonate by emulsion polymerization using a procedure given 
in U.S. patent 4,798,721 issued to Yahaqj et al. and assigned 
to Kao Corporation of Japan. 

1. Equipment: A 2-liter round bottom flask equipped 
with a stainless steel stirrer, condenser, thermometer, 
addition funnel, nitrogen sparge, and water bath. 

2. Material Charges: 

Initial Charge (IC) Grams 

Distilled water 500 

Polyoxyethylene (30) 25 
nonylphenyl ether 
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Ammonium persuifate 1.2 
Slow Add (SA) 

Styrene 117.5 

Sodium styrene sulfonate 7.5 



5 3. Procedure: IC was charged to the reaction flask and 

the flask was sparged with nitrogen. The contents were heated 
to 62 °C and held at that temperature for the remainder of the 
reaction. SA was added over 2 hours, and the reaction was 
held for an additional 6 hours. 
10 4. Emulsion properties: 22.3% solids, 32-40nm particle 

size, 0.000% grit. 

EXAMPLE 9' This example describes the preparation of a 

hair fixative polymer containing residues of styrene, 
trimethylaminoethyl methacrylate chloride, and polyoxyethylene 
15 nonylphenyl ether (average 30 addition moles of ethylene 

oxide) by emulsion polymerization using a procedure given in 
U.S. patent 4,798,721 issued to Yahaai et al. and assigned to 
Kao Corporation of Japan. 

1. Equipment: A 2-liter round bottom flask equipped 
20 with a stainless steel stirrer, condenser, thermometer, 

addition funnels, nitrogen sparge, and water bath. 

2. Material Charges: 

Initial Charge fici Grams 

Distilled water 500 

25 Polyoxyethylene (30) 25 

nonylphenyl ether 

Ammonium persuifate 1.2 
21 
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Slow Add LSAj 

Styrene 117.5 

Trimethylaminoethyl 7.5 
methacrylate chloride 

3. Procedure: IC was charged to the reaction flask and 
the flask was sparged with nitrogen. The contents were heated 
to 62 °C and held at that temperature for the remainder of the 
reaction. SA was added over 2 hours, and the reaction was 
held for an additional 6 hours. 

4. Emulsion properties: 21.8% solids, 75-83nm particle 
size, 0.002% grit. 

Non-aerosol Formulations 

The emulsions from Examples 1-9 were diluted with water 
to 10% polymer solids by weight and a percentage of the free 
acidity neutralized to prepare nonaerosol hairspray 
formulations. The percentage neutralization was determined on 
the basis of the carboxylic acid monomer content of the 
polymer. Example 6 was neutralized to 100% with 2-amino-2- 
methyl-l-propanol and remained stable as an emulsion. The 
percentage neutralization and the neutralizing agent for each 
of the Examples are shown in Table 1. 
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TABLE 1 



NON-AEROSOL FORMULATIONS 


Example 


% Free Acidity 
Neutralized 


Neutralizing Agent 


1 


50 


histidine 


2 


60 


histidine 


' 3 


60 


histidine 


4 


44 


KOH 






histidine 


5 


50 


KOH 


6 


100 


2-amino-2-methyl-l- 
propanol 


7 


none 




8 


none 




9 


none 





Curl Retention of Nonaerosol Formulations 

Each of the nonaerosol formulations prepared from the 
15 emulsions of Examples 1 to 9 was tested on nine swatches of 

strands of Remi Blue String European Brown hair for curl 
retention at 90% relative humidity, 22°C (72°F), and the 
results pooled and averaged. The testing procedure was as 
follows: 

20 The hair was separated into swatches of approximately 

2 grams in weight and bound at one end with cotton thread and 
epoxy glue. Each swatch was then washed in a 10% solution of 
shampoo, and rinsed in warm tap water. The hair was cut into 
6 inch lengths from the secured end and dried at 49 °C (120°F) . 

25 It was wet again and combed, and the excess water squeezed 

out. The hair swatch was then rolled and secured onto a 1/2 
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inch diameter Teflon- mandrel, and dried at 49°C (120°F). 
When dried, it' was removed from the mandrel and the resulting 
curl suspended by its bound end. For each swatch, the curl 
height was measured, and then the curl was sprayed uniformly 
with four sprays of nonaerosol formulation. The curl was laid 
on -a horizontal surface and allowed to air dry for one hour. 
The dried curl was then resuspended and set into a chamber at 
22°C (72°F), 90% relative humidity, and the curl height 
measured immediately, and at 15, 30, 60 minute, and 2, and 5 
hour intervals. 

The percentage curl' retention was calculated by the 
formula (L-L 1 ) / (L-L°) x 100, where L is the length of hair 
fully extended, L° is the length of hair before spray and 
exposure, and L l is the length of hair after spray and 
exposure. 

The percentage loss in curl retention was calculated by 
the formula (T°-T l ) /TbclOO, where T° is the percent curl 
retention at 15 minutes and T l is the percent curl retention 
at 5 hours . 

The results are set out in Table 2 and show that the hair 
fixative polymers and the nonaerosol formulations prepared 
from the polymers according to the methods of Examples 1, 2, 
3, 4, and 5 effectively retained curl, showing only between 
4%-8% loss of curl retention after five hours under the test 
conditions. These Examples contained less than 4% surfactant 
by weight of polymer solids. 
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The emulsion from Example 6 would also be expected to 
exhibit effective curl retention; however, the free acidity of 
the polymer was neutralized to 100% to test the stability of 
the emulsion at the extreme of neutralization- While the 
5 emulsion remained stable, the lack of effective curl retention 

at « 100% neutralization demonstrates that the degree of 
neutralization must be balanced to achieve stability, shampoo 
removability, and also effective hair fixative properties. 

The nonaerosol formulations prepared from the emulsions 

10 of Examples 7, a, and 9 did not effectively retain curl, 

showing a loss of curl retention of 15%-29% after five hours 
under the test conditions. These emulsions contained 
approximately 16%-17% surfactant by weight of polymer solids. 
Inasmuch as surfactants act as humectants, the loss of curl 

15 retention in these Examples is thought to be a result of the 

level of surfactant needed to prepare the emulsions of these 
Examples, demonstrating that this level can be detrimental to 
the properties needed for a good hair fixative formulation. 
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TABLE 2 

Percentage curl Retention at 9 0% Relative Humidity 
22°C (72°F) 

FOR NON-AEROSOL HAIRSPRAYS 



b AMPLE 


15 


30 


60 


2 


5 


% ' 




MIN 


MIN 


MIN 


KR 


HR 


LOSS 


1 


90.0 


84.6 


83.6 


83.6 


82.8 


8 » 


> 2 


95.2 


92.2 


89.4 


87.6 


87.6 


7 


3 


95.7 


94.9 


93.4 


92.6 


91.1 


4 


4 


96.4 


95.6 


93.3 


93.3 


91.9 


4 


5 


94.4 


92.2 


91.4 


89.0 


88.2 


6 


6 


88.3 


86.6 


80.1 


78.6 


70.8 


19 


7 


73.3 


64.9 


57.5 


53.3 


51.4 


29 


8 


89.3 


83.7 


79.6 


78.8 


71.3 


20 


9 


89.6 


80.9 


79.9 


75.8 


75.8 


15 



15 Aerosol Formulations 

The emulsions from Examples 1-9 were diluted with water 
to 5%-10% solids content by weight, and a percentage of the 
free acidity was neutralized to prepare aerosol hairspray 
formulations. Dimethyl ether (DME) was added to make a final 
20 concentration of 30% DME by weight. The percentage solids 

content, the percentage neutralization, and the neutralizing 
base are shown in Table 3. 



26 



SUBSTITUTE SHEET 



WO 94/02112 



PCT/US93/05523 



AEROSOL FORMULATIONS 


Example 


% Solids 
Content 


% Free Acidity 
Neutralized 


Neutralizing 
Base 


l 


10 


50 


histidine 


2 


10 


.60 


histidine 


2 


7 


60 


histidine 


3 


5 


60 


histidine 


4 


5 


44 
33.6 


KOH 
histidine 


5 


7 


50 


KOH 


6 


10 


100 


2-amino-2- 
methyl-1- 
propanol 


7 


Not stable in water and dimethyl ether 


8 


0.2 






9 


Not stabie in 


water and dimethyl 


ether 



Subjective Properties of Aerosol Formulations 
15 -' Examples l, 2, 3, and 6 of the aerosol formulations were 

evaluated on 10 inch long, 2 gram swatches of brown hair by a 
panel of 8 persons. Each panel member evaluated a test swatch 
treated with one of the example formulations and a control 
swatch treated with a control formulation for each of the 
20 characteristics of stiffness, resistance to combing, flake 

accumulation, gloss, static, length of time of initial 
tackiness, drying time, and shampoo removability. The panel 
member rated both the test swatch and the control swatch by a 
numerical performance rating, and equivalent ratings were not 
25 permitted. in the evaluations, stiffness was superior to 
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softness; no resistance to combing was superior to resistance; 
no flake accumulation on hair and comb was superior to flake 
accumulation; gloss was superior to lack of gloss; no static 
flyaway after combing was superior to static flyaway; a 
5 shorter time of tackiness was superior to a longer time; a 

shorter drying time was superior to a longer drying time; and 
complete removal after two shampoos was superior to incomplete 
removal needing more washings. A total of 8 repeats per 
sample were made. The panel results were analyzed 

10 statistically and summarized comparing the test swatch as 

superior to, eguivalent to, or inferior to, the control 
swatch. The results of the panel evaluations are set out in 
Table 2 and show that the aqueous aerosol formulations perform 
. for most properties comparably to the ethanol based systems 

15 and are effective alternatives to ethanol based systems. 
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stability 

Neutralization of the polymers of this invention is 
necessary in order to (1) form the emulsion, and (2) impart 
shampoo removability. The degree of neutralization required 
is a function of the carboxylic acid content of the polymer 
and,, in general, the polymers of this invention have a 
carboxylic acid content that will require neutralization from 
about 25% to 100% of the available carboxyl groups. Two 
samples of Example 2 at 10% polymer solids by weight were 
neutralized, one neutralized 60% with histidine, and the 
second neutralized 25% with NaOH, and the pH of these two 
samples monitored over a period of weeks at 49°C (120°F) and 
at room temperature. The results are set out in Table 4 and 
show that overall the pH of the samples remained relatively 
constant, indicating that the Example 2 emulsion was stable 
over time. 



TABLE 4 

EMULSION STABILITY 

e 2 at 10% polymer solids - pH vs. time at 49 e C (120°F) 

Time Starting 60% Neutralized 25% Neutralized 

emulsion pH with Histidine with NaOH 

Initial 6.10 6.55 6.58 

2 weeks 6.10 6.32 6.34 

4 weeks 6.10 6.30 6.32 

6 weeks 6.09 6.30 6.30 

8 weeks 6.09 6.30 6.30 

9 weeks 6.05 *6.27 **6.26 
11 weeks 6.06 6.30 6.26 
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12 weeks 


6.03 


6.27 


6.26 




14 weeks 


6.02 


6.26 


6.26 




18 weeks 


6.02 


6.26 


6.26 




19 weeks 


6.02 


6.25 


6.26 


5 


Example 2 at 10% polymer solids 
temperature 


- pH vs. time at room 






Initial 


6.10 


6.55 


6.58 




19 weeks 


6.06 


6.42 


6.48 



turned from opaque white to golden yellow 
** turned from opaque white to translucent white 



Those skilled in the art will recognize, or be able to 
ascertain using no more than routine experimentation, many 
equivalents to the specific embodiments of the invention 
described specifically above. Such equivalents are intended 
to be encompassed in the scope of the following claims. 
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we claim: 

1. An aqueous emulsified hair fixative composition 
comprising by weight: 

(A) 2% - 15% of a polymer comprising polymerized 
5 residues of 

(a) one or more acidic monomers, each containing 
one or more available carboxyl groups, present in 
an amount of 5% - 35% by weight of the polymer; and 

(b) one or more water insoluble comonomers present 
10 in an amount of 65% - 95% by weight of the 

polymer; and 

(B) an effective amount of a cosmetically acceptable 
organic or inorganic base, or combination of those bases, to 
neutralize a sufficient proportion of the available carboxyl 

15 . groups to obtain shampoo removability of the hair fixative 
composition without destabilizing the emulsion or dissolving 
the polymer. 

2. The hair fixative composition of claim 1 in which 
the acidic monomers of the polymer are selected from the group 

20 consisting of C 3 -Ci 2 mono- and di-carboxylic acids and the C^-Cg 

alkyl half esters of maleic and fumaric acids, and 
combinations of those. 

3. The hair fixative composition of claim 1 in which 
the acidic monomers of the polymer are selected from the group 
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consisting of acrylic acid, -?.ethacrylic acid, crotonic acid, 

itaconic acid, maleic acid, fumaric acid, and the C^-Cg alkyl 
half esters of maleic and fumaric acids, and combinations of 
those . 

4. The hair fixative composition of claim 3 in which 
the acidic monomers of the polymer are acrylic acid, 
monoisopropyl maleate, and crotonic acid. 

5. The hair fixative composition of claim 1 in which 
the water insoluble comonomers of the polymer are selected 
from the group consisting of C 3 -Ci 2 acrylates and 
methacrylates , Cj-Cj alkyl substituted acrylamides and 
methacrylamides, vinyl esters of c 3 -c l2 carboxylic acids, 
styrene, and combinations of those. 

6. The hair fixative composition of claim 5 in which 
the water insoluble comonomers of the polymer are methyl 
methacrylate, t-octyl acrylamide, vinyl neodecanoate , and 
vinyl acetate. 

7. The hair fixative composition of claim 1 in which 
the cosmetically acceptable base for neutralization is 
selected from the group consisting of sodium hydroxide, 
potassium hydroxide, 2-amino-2-methyl-l-propanol, histidine, 
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tris(hydroxymethyl) aminomex-hane, and triethanoi amine, and 
combinations of those. 

8. The hair fixative composition of claim 1 in which 
the effective amount of base is an amount to neutralize from 

5 about 25%-100% of the available carboxyl groups on the 

polymer. 

9. The hair fixative composition of claim 1 further 
comprising a surfactant present in an amount up to 4% by 
weight of the polymer solids. 

10 10. The hair fixative composition of claim l further 

comprising a water miscible solvent. 

11. The hair fixative composition of claim 10 in which 
the water miscible solvent is selected from the group 
consisting of ethanol, isopropanol, acetone, and methyl ethyl 

15 ketone, and combinations of those. 

12. The hair fixative composition of claim 1 further 
comprising a propellant selected from the group consisting of 
ethers, compressed gases, halogenated hydrocarbons and 
hydrocarbons . 
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13. The hair fixative composition of claim l in which 
the polymer further comprises up to 20% by weight of 
polymerized residues of water soluble comonomers. 

14. The hair fixative composition of claim 13 in which 
the 1 water soluble comonomers are selected from the group 
consisting of water soluble hydroxyalkyl esters of acrylic and 
methacrylic acids, Cj-C,, alkyl C 2 - C 4 aminoalkyl esters of 
acrylic and methacrylic acids, acrylamide and methacrylamide, 
dimethyl acrylamide and methacrylamide, N-vinyl pyrrolidone, 
vinyl caprolactam, and combinations of those. 

15. The hair fixative composition of claim 14 in which 
the nonionic water soluble comonomers are hydroxypropyl 
methacrylate and hydroxyethyl methacrylate. 

16. The hair fixative composition of claim 13 further 
comprising a surfactant present in an amount up to 4% by 
weight of the hair fixative composition. 

17. The hair fixative composition of claim 13 further 
comprising a water miscible solvent. 

18. The hair fixative composition of claim 13 in which 
the water miscible solvent is selected from the group 
consisting of ethanol, isopropanol, acetone, and methyl ethyl 
ketone, and combinations of those. 
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19. The hair fixative composition of claim 13 further 
comprising a propellant selected from the group consisting of 
ethers, compressed gases, halogenated hydrocarbons and 
hydrocarbons . 

5 20. A process for the preparation of an aqueous 

emulsified hair fixative composition prepared by the process 
comprising the steps of 

(A) preparing an aqueous emulsion polymer having a 
solids content of 2%-l5% by weight and comprising polymerized 

10 residues of 

(a) one or more acidic monomers, each containing 
one or more available carboxyl groups, present in an 

amount of 5% - 35% by weight of the 
polymer; and 

15 . (b) one or more water insoluble comonomers present 

in an amount of 65% - 95% by weight of the 
polymer ; and 

(c) optionally, one or more nonionic water soluble 
comonomers present in an amount up to 20% by weight 

20 of the polymer; and 

(d) optionally, a surfactant present in an amount up 
to 4% by weight; and 

(B) adding an effective amount of a cosmetically 
acceptable organic or inorganic base, or combination of those 

25 bases, to neutralize a sufficient proportion of the available 

carboxyl groups to obtain shampoo removability of the hair 
37 
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fixative composition without destabilizing the emulsion or 
dissolving the polymer; and 

(C) optionally, adding a water miscible solvent. 
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